GHT 


IRCRAFT ENGINEER 





— fir 


First AERONAUTICAL Werexty In THE Worzip : FounDED 1909 


° Managing Editor 


Editor 
Cc. M. POULSEN 


G. GEOFFREY SMITH 


Chief Photographer 
JOHN YOXALL 




















Editorial, Advertising and Publishing Offices: 
Telegrams: Truditur, Sedist, London. 


810, CORPORATION ‘ST., 
€ oven iv @.-¥. 
Telegrams : Autocar, Coventry. 
Telephone : Coventry $200. 





Telegrams: Autopress, 


Telephone : 


GUILDHALL BUILDINGS, 
NAVIGATION ST., BIRMINGHAM, 2. 
Birmingham. 
Midhad 2971 (S lines). 


DORSET HOUSE, STAMFORD STREET, LONDON, SEI 


Telephone: Waterloo 3333 (35 lines). 


260, DEANSGATE, 268, RENFIELD ST., 
MANCHESTER, 3. GLASGOW, C.2. 
Telegrams : lliffe, Manchester. Telegrams : lliffe, Glasgow 
Telephone: Blackfriars 4412. Telephone: Central 4857, | 





SUBSCRIPTION Home and Abroad : Year, 
RATES: 


No. 1703. Vol. XL. 





aio 
Registered at the G.P.O. as a Newspaper. 


AUGUST 14th, 1941. 


6 months, £1 10 6 3 months, 15s. 3d. 


Thursdays, One Shilling. 





The Outlook 


Audacity 


HE fighting spirit of the pilots and crews of the 
Coastal Command has become proverbial. Air 
Chief Marshal Sir Frederick Bowhill, when he 

was at the head of that Command, used to speak of the 
Anson as his ‘‘ secret weapon,”’ so boldly would these 
somewhat antiquated machines engage and often master 
German aircraft of more modern design. But for sheer 
audacity few incidents can beat the way in which a 
Hudson recently attacked and shot down a Focke-Wulf 
Kurier out over the Atlantic. The Hudson itself is not 
a very modern design, and was originally produced as 
apassenger type. Air fighting can never have occurred 
to its designers as one of its future functions. 

The Hudson in question was in charge of a convoy, 
and was about to make over to its relief when a huge 
Focke-Wulf was seen approaching with obviously 
Malicious intent. The position was not quite so 
desperate as when the unarmoured Jervis Bay attacked 
a German warship and saved most of her convoy by 
sacrificing herself, but still all the odds were on the 
German aircraft. With a spirit equal to that of the 
naval Captain, the Hudson dived on the raider, and 
closed the range until the pilot said that the Kurier 
looked ‘‘like a house.’’ Then everything depended on 
the training of the crews. The Germans shot badly, and 
the Hudson was undamaged. The British gunners 
riddléd their large opponent. When the two were only 
a few yards apart, a gun was poked out through a 
window of the Kurier. But the side gun of the Hudson 
was already manned, and when a face appeared above 
the German gun, “‘ it didn’t stay there long ; the second 
pilot saw the face and spoilt it with a burst.” The Ger- 


man turned and fled, and the Hudson pursued. The 
chase did not last long, for the Kurier soon crashed into 
the sea. Then the Hudson handed over to its relief and 
flew home. 

This fight was just one incident in the Battle of the 
Atlantic, but for its exhibition of pluck and skill it 
deserves to live among the really great feats of the 
Coastal Command. 


The Aeroplane’s Gear Box 


HE way of the pioneer is indeed hard’ 
truism extracted from the article by our 
Managing Editor or the evolution of the 

variable-pitch airscrew in this issue. With practically 
speaking every military aircraft except primary trainers 
fitted with v.p. airscrews, it seemed to us appropriate 
to review its history, and to place on record a fact which 
is apt to be overlooked, viz., that the credit for produc- 
ing the first hydraulically controlled constant-speed 
variable-pitch airscrew unquestionably belongs to Great 
Britain. Just how hard it was in this case emerges from 
the article. It is a national characteristic of ours to hide 
our light under a bushel, but it is a habit which can 
easily be carried too far, and in a world almost liter- 
ally full of v.p. airscrews it is well that the names of 
Hele-Shaw and Beacham, and those of others concerned, 
should be revived and duly accredited. 

Although the original patent was lodged as early as 
1924, it was not until 1928 that the world at large learned 
of the ingenious hydraulic operating mechanism and 
governor which formed the basis of the Hele-Shaw- 
Beacham v.p. airscrew. It learned of it through a paper 
written by the two co-inventors and read by one of 
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them, Mr. Beacham, before the Royal Aeronautical 
Society, and the world, the British official world at any 
rate, “‘was not amused.’’ In fact, officialdom did its 
best to damn the invention. Commenting on the discus- 
sion of the paper, Flight of April 19th, 1928, said :— 

‘We have no personal interest in the variable-pitch 
aiiscrew, and to us it matters not at all whether it be 
adopted or not, excepting in so far as it may affect the 
progress of flying, service as well as commercial. But 
we do think that, in this instance, a certain amount of 
untairness—not intentional, we are convinced—was 
allowed to creep in. To our way of thinking, Dr. Hele- 
Shaw and Mr. Beacham stated the case for their variable- 
pitch airscrew quite moderately and soberly, certainly 
making ro exuberant claims for it.”’ 

After surveying the position, and pointing out the 
advantages of constant speed, we concluded :— 

*‘We do not, personally, share the pessimism that was 
so treely expressed at the lecture. We believe the variable- 
pitch propeller to be well worth developing. Moreover, as 
it would appear that the hydraulic mechanism need not 
be either very heavy or very complicated, there would 
seem to be a good deal to be said for the automatically 
operated type.’’ 

In after years Dr. Hele-Shaw often used to say it 
was Flight’s support (we were permitted to see the idea 
iong before the lecture was read) which gave him courage 
to continue the fight. Be that as it may, we are glad, 
on this occasion, to pay tribute to his memory, and to 
those co-workers of his who are still, happily, with us 
and, in the case of Mr. Milner, continuing the develop- 
ment to the benefit of British flying. 


The R.A.F. and Russia 


N last week’s debate in the House of Commons there 
was a discussion as to whether Germany was or was 
not fighting on two fronts, which Mr. Eden summed 

up by saying that she was fighting on two fronts in the 
air and on the sea. On land, of course, she is able to 
concentrate all her energies in the East. Her armies are 
fighting outside the range of British bombers, and the 
help which we are able to give to our ally has to be 





WELLINGTON MK. II: The Rolls-Royce Merlin X engines fitted to the Vickers Wellington have put up the bomber’s speed to 
255 m.p.h. As in the Mk. I version, power-operated gun turrets are fitted in the nose and tail. 
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confined to intensified bombing of German factories and 
supply centres. Before starting her invasion of Russia, 
the Germans undoubtedly piled up such reserves of 
materials as they thought adequate, with a margin, and 
so long as these reserves lasted they were independent 
of the output of factories, and consequently it has to 
be admitted that our efforts in the air could give no 
immediate help to the Russian armies, beyond holding 
in the West a fighter force which the enemy would be 
glad to use in the East—and that is a notable service, 

It is certain that the Germans did not expect sucha 
lengthy 1esistance by the Russians, and it may be that 
their margin of reserves is nearly exhausted. If 
so, they will have to draw once more on factory output, 
now more than ever suffering from the R.A.F.'s 
attentions. The Bomber Command's effort has been 
wonderfully magnified. In July of this year its machines 
dropped by day roughly four times, and by night three 
times, the weight of bombs which it was able to unload 
on German territory in July last year. 

All the same, we must regret that the Germans are 
fighting outside the range of our bombers. Attacks on 
factories produce slow results ; they are part of a long- 
term policy. The battles now being fought cannot be 
affected by them as they would be by attacks by British 
bombers onthe actual German armies. 

This consideration gives little encouragement to those 
who believe that in strategic bombing lies the way to 
final victory. All the evidence is against that theory. 
The attacks on production must be maintained, of 
course, but so far in this war air power has proved 
itself chiefly potent when used to help land power or 
sea power. The Luftwaffe in France, the Red Air Fleet 
in the present campaign, and the R.A.F. in the Middle 
East, are all examples of the success of such tactics. It 
is to be hoped that the Air Ministry will take note of 
these examples and profit by the lesson. The Douhet 
theory of staking all on a bombing campaign is not 
likely to survive the present war. 





- 
pak, 
" ere 























TQ4I. 


aries and 
f Russia, 
erves of 
‘gin, and 
>pendent 
t has to 
give no 
holding 
vould be 
service, 
t sucha 
be that 
ed. If 
output, 
R.A.LF.’s 
as been 
nachines 
ht three 
» unload 


lans are 
acks on 
a long- 
nnot be 
' British 


to those 
way to 
theory. 
1ed, of 
proved 
ywer or 
ir Fleet 
Middle 
ics. It 
note of 
Douhet 
is not 





d to 

















AUGUST I4TH, 1941. 


FLIGHT 





87 


\Var In the Air 


The Russo-German Air Conflict : The Brest 


rr 


SCHARNHORST-GNEISENAU RAID: 


4 NHERE was a very cheering re- 

mark in a recent broadcast by 

Air Commodore Goddard. He 
told all listeners that bombers are now 
training with the British Army. Not 
long ago the official theory was that 
it would only be necessary to train the 
staff of a bomber Group to work with 
the Army, and that did not sound 
quite convincing to everybody. It is 
well to know that more active steps are 
being taken to see that when next a 
British Expeditionary Force fights on 
land it will be supported by bombers 
who have already worked with it. Of 
course that does not exhaust the air 


Roe te 


A line of Beauforts of the Coastal Command 


Brest and La Pallice. 


needs of an Expeditionary Force, but 
the information is a straw which shows 
where the wind is blowing. 

The Red Air Force is now rubbing 
home the lessons taught by the Luft- 
waffe in France and by the R.A.F. 
Middle East Command of the value of 
an Air Force which works well with 
an Army. Detailed information is hard 
to come by, but evidently the Russian 
fighters are still holding their own, and 
the Germans have not ventured to 
bomb Moscow by daylight. It is also 
evident that Russian bombers are con- 
tinuing to attack the German mechan- 
ised columns. The German High Com- 





BIPLANE GROUNDSTRAFER: Bombing-up a Russian single-seat biplane with 
small-calibre bombs for low attacks on German troops and tanks. 





Problem : Middle East's Widespread Raids 





ready to take off for the attack on 


mand recently issued a long statement 
on the glorious victories which the 
armies have won, and at the end of it 
claimed that a total of 9,082 Red air- 
craft had been destroyed either in the 
air or on the ground. If any credence 
could be given to these figures, one 
would be filled with admiration for the 
numbers of aircraft which the Russians 
must have had in reserve at the begin- 
ning of the campaign—for if their air 
power had been so badly crippled as 
the German claim there 
would now be small chance of their 
armies holding their ground against 
the German advance, or making 
counter-attacks. 

The great distances in Russia are 
setting problems for the invaders 
Advanced landing grounds could be 
made almost anywhere on the Russian 
plains, but to move up supplies of 
petrol and all that goes to make an 
efficient air base is not so easy with 
the break of gauge on the railways at 
the frontier German bombers shot 
down by the Russians have been found 
to have large supplies of petrol in their 
tanks, indicating a long journey out 
and back. There is evidence that by 
now the Germans have moved the 
majority of their bomber force from 
Northern France to the Eastern front. 
It seems that the German A.O.C. in 
the West has had orders to keep stir- 
ring the pot gently, dabbing at the 
coast of Britain (which is good prac- 
tice for new pilots), and dropping a 
few bombs by night without engaging 
in any large-scale operations while the 
main effort is in the East. An occa- 
sional night raid of a rather more 
vicious character is evidently per- 
mitted. 

Since the Scharnhorst was attacked 


suggests, 


$8 





AIR 


IN THE 


WAR 





STIRLING EXCHANGE: King Peter 
of Jugo-Slavia accompanied by Air 
Vice-Marshal J. E. A. Baldwin and 
Air Vice-Marshal R. Graham inspect 
the bomb load of a Stirling. The 
rectangular cases in the middle dis- 
tance are incendiary containers. 


at La Pallice and hit near the stern by 
a bomb she has returned under her 
own power to Brest. La Pallice was 
not a harbour where major repairs 
could be carried out, and probably it 
was hoped to get the ship down to a 
port farther to the south. When it 
was proved that she had been traced, 
the Germans evidently thought it best 
to move her back to Brest, where there 
are repair facilities. The place has 
proved dangerous, but accurate bomb- 
ing of the ships in the harbour has not 
been an easy problem for the R.A.F. 
to solve. It has to be done from a con- 
siderable height so as to let the bombs 
develop sufficient velocity; other- 
wise they would have no chance of 
piercing the armoured deck which pro- 
tects the vitals of these warships. In 
the blinding light of innumerable 
searchlights it is often impossible for 
the bomb-aimers to see their target. 
But great numbers of bombs have 
been dropped and it is certain that 
the ships have been so damaged that 
they have been unable to set forth 
again on convoy raids in the Atlantic. 

In the Mediterranean H.M.S. Ark 
Royal has been in action again. 


KICKING UP A DUST: 


FLIGHT 


Admiral Somerville, commanding the 
Western Mediterranean Fleet, sent his 
destroyers to shell aerodromes in Sar- 
dinia, and the carrier went, too. After 
the shells had lit fires at Alghero the 
Swordfish T.S.R. machines flew off 
and dropped flares and bombed the 
aerodrome, dropping more than four 
tons of explosives in low-level attacks. 
They returned with the dawn after 
three hours in the air, none missing, 
and flying in perfect formation. How 
the enemy must wish that the Ark 
Royal had really been sunk! 

In addition to the regular raids on 
Benghazi (readers are beginning to 
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look on the Cathedral Mole there as an 
old friend) the R.A.F. has been busy 
elsewhere in the Mediterranean. Its 
bombers have also visited Sardinia, 
doing damage at Elmas aerodrome and 
seaplane base, and they also raided 
Reggio, in the toe of Italy, and 
bombed a large number of Macchi 200 
fighters. Aerodromes in Crete have 
also been attacked by R.A-F, 
bombers. Another target was shipping 
in Lampedusa harbour, and yet an- 
other was a number of $79s on Borisso 
aerodrome, in Sicily. Altogether our 
Middle East airmen have been explor- 
ing the Mediterranean fairly exten- 


A Curtiss Tomahawk raises a dust storm as it takes off. 
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WAR IN THE AIR 





sively, at very small cost in aircraft 
losses. 

Berlin is now certainly suffering an 
air war on two fronts. The Russians 
have started raiding it.. On the first 
occasion on which they did so, the 
Germans issued a statement that 
R.A.F. machines had been dropping 
bombs on the capital, but the Air 
Ministry stated that none of our 
bombers had been out that way on 
that night. Later the Soviet claimed 
the raiders as its own. 

Another recent development of th« 


air war has been several raids by the 


enemy on the Suez Canal area, which 


ENEMY AIR LOSSES TO AUGUST 9th. 
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“Caribou” Is Dead 


HE single-seater Bell P-39, known in 

America as the Airacobra, was 
originally given the name of Caribou for 
the British version ordered for the R.A.F. 
The Ministry of Aircraft Production now 
announce, however, that this name has 
been dropped and the machine will be 
known in future by its native name. De- 
livery to the R.A.F. in quantities will 
very shortly begin, the official name 
of this model being the Airacobra I 


r 


have resulted in some casualties, but 
so far have not blocked the Canal. 
The threat to Thailand by the 
Japanese forces in Indo-China is the 
question of the hour as Flight goes 
to press. Thailand in Japanese posses 
sion would be a serious threat to the 
interests of Malaya, Burma, and other 
British possessions in that part of the 
world. Indo-China is already a 
dangerous centre for Japanese air 
aggression, if the Japanese decide to 
bring another war upon themselves. 
The harbours of the late Irench 
Colony are not organised as great 
naval bases, but the country would be 
a great focal point for air attacks in 
all directions, not only against Malaya 
but also against Borneo, the Dutch 
East Indies, and the Philippine 





Stamm Will Guard Their Stamina 


S28 LDR. W. P. STAMM, food 
specialist medical officer, is to keep 
an eye on R.A.F. dietics from the health 
aspect in collaboration with Dr. T. F 
Macree, biochemist, who has been ap- 
pointed by the Air Ministry to see that 
the men obtain the greatest possible 
nutriment from the rations supplied. 
Dr. Macrae will analyse the food and 
check up on such things as vitamins, 
minerals, salts proteins, carbohydrates 


THE LATEST ROTOL PRODUCT: The six-bladed contra-rotating airscrew is 
hydraulically operated, has a high rate of pitch change, and of the constant speed type 


AIR SEA RESCUE: A sergeant pilot, 

who had baled out from his Spitfire 

over the Channel, picked up by one of 
our fast rescue launches 


Islands. But the Japanese Air Force, 
though it has shown itself truculent 
in China, has no experience of air war 
against such opponents as the British, 
Americans, and Dutch 


tats and what have you, while Sqn. Ldr 
Stamm’s chief task will be to watch the 
health of the men tor any signs of food 
deficiency. Both will study the prepara 
tion of meals at various R.A.F. stations 
and see that balanced rations are planned 
irom available supplies and advise on 
the elimination of waste 


Harvey Directional Control 


NEW instrument known as _ thi 

Harvey Directional Automatic 
Radio Control is reported from Los 
Angeles. The manufacturers claim that 
the instrument keeps an aeroplane on a 
straight-line course between two radi 
stations with an accuracy of one degree 
at any part of the course, regardless of 
weather conditions. The instrument 
works by opposing the indications of two 
independent homing devices. When off 
course the signals of one overbalance 
those of the other and operate a servo 
motor controlling the rudder. Weight is 
given as 6olb 


Airscrew Testing 


O test airscrews for aerodynamic 

and mechanical unbalance, a simple 
method has recently been put into use 
at Hamilton Standard. Immediately be 
hind the airscrew and parallel to its 
plane, a net of fairly close mesh is 
stretched through which the slipstream 
is blown. If the impulse imparted to the 
air by each of the blades is identical the 
net does not vibrate, but any lack of 
aerodynamic balance is made apparent 
by vibratory movements of the net. The 
airscrew is mounted on a _ suspended 
arbor, the bearings of which have elec- 
trical pick-ups. These indicate any 
variation of bearing loads caused by 
mechanical unbalance. 
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COMPONENT PARTS OF THE BRISTOL 
BEAUFIGHTER 
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RODUCED by extensive sub- : 
contracting at ‘‘ dispersed” : 
factories, the Hercules-engined : 
Bristol Beaufighter is an up-to- : 
the-minute all-metal stressed- : 
skin design. Our artist’s draw- 
ing shows the “‘ break-down’”’ of : 
this machine into its main com- : 
ponents, each of which is con. : 
structed to a high degree of : 
completion at its factory before : 
being brought together for : 
assembly. All components con- : 
nect by means of pin joints : 
except the stern section of the : 
fuselage, which has a ring of : 
small bolts. The Beaufighter is : 
described on pages a, b, c and d : 
of this issue. The single-sleeve : 
valve of each Hercules cylinder : 
is made to rotate and reciprocate : 
by the ingenious crank and ball 
joint mechanism shown in the 
two bottom sketches. The crank 
is driven through a train of 
gears from the crankshaft of the 
engine, and it will be noted that 
the ball is arranged to slide: to 
and fro on the crank as it 
rotates. The ports can be seen 
in the sleeve and wall just below : 
the junk head, as the cylinder : 
head of 1 sleeve-valve engine is : 
termed. 
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DAY AND NIGHT FIGHTER : (*« Flight”’ photograph. 


4 BRISTOL BEAUFIGHTER 


ngined : 


eae Details of a Twin-engined Type Which has Done Excellent Work at Night 


draw- : 


The Bristol Beaufighter above the clouds. 





m’’ of : ; | ‘HIS latest product of the famous Bristol concern 
1 com- follows closely in general design and construction its 
s con forerunners, the Beaufort and Blenheim. In night- 
ree of : fighting it has proved itself very successful. As a day 
before : fighter its most spectacular engagement was the recent low- 
r fori flying attack on Catania aerodrome, in Sicily, when no 
S con- : fewer than 34 Macchi 2e0 monoplane fighters were des- 
joints troyed without loss to ourselves. 
of the : The Beaufighter is built to an ultra-modern specification 
ng of : for a twin-engined fighter. It is a high-performance mid- 
ater is : wing monoplane, all-metal with the exception of some of 
and d: the control surfaces, powered by Bristol Hercules sleeve- 
sleeve : valve engines. Classed as a day-and-night fighter, its 
linder outstanding features are speed, long range and hitting 
rocate : power. A crew of two is carried. 
d ball The principal dimensions and performance figures are : 
n the Span, 57ft. 1oin.; length, 41ft. 4gin.; height to top of 
crank tudder in rigging position, 15ft. 1oin.; wing area, 451 sq 
in of ft.; gross area, 503 sq. ft. All-up weight is 21,000 lb., 
»f the of which no less than 34 per cent., or 7,200 Ib., represents 
| that disposable load. Nominal top speed, at 14,000ft., is over 
de: to 330 m.p.h., and range, at an economical cruising speed 
as it 

seen (Right) The 1,400 h.p. Bristol Hercules sleeve-valve engine 
yelow : (Below) In this view of the Beaufighter can be seen the 
inder : position of the four 20 mm. shell-guns in the fuselage, the 
ine is : oil-cooler orifices in the wing and the bullet-proof optically- 





flat centre portion of the windscreen. 
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of 200 m.p.h., is 1,500 miles. The sea-level rate of climb 

is 1,850ft. per min., and at 15,oo0oft. this drops by only 

40oft. per min. to 1,450ft. per min. Service ceiling is 

28,gooft. The armament is very heavy. Four 20 mm. 

shell-guns are carried in the floor of the fuselage and six 

machine-guns of rifle calibre are remotely controlled in 

the wings. Provision for a power-operated turret amid- 

ships is also made. The main fixed forward-firing arma- 

ment is operated by the pilot, but the second member of 
the crew is responsible for reloading the shell-guns. 

Stressed-skin con 

struction has been 

applied to both the 

wing and the fuselage. 

All external, riveting is 

flush, and the edges of 

the plates are joggled in 

order to present a 

smooth surface to the 

air flow. The mono- 

coque fuselage, with 

the usual internal 

stringers and formers, 

is divided into three 

main sections: the nose 

piece which includes 

the pilot’s cockpit ; the 


(Top, left) This picture shows a Beaufighter after a long period of flying. 
all weathers has removed some of the paint from the leading edges and nose. 


Hercules engine bearer and controllable gills. 
of the monocoque fuselage, showing the formers and extruded stringers. 
section of the main plane.—The fin. 
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main-body which bolts down on the wing centre section at 
four points ; and the tail end which carries the cantilever 
tailplane, the fin and the control surfaces. The tailplane 
is attached to the fuselage by four bolts. 

Two outer sections and one main centre section make 
up the three components of the main wing, which is a 
two-spar cantilever structure. Engines and landing wheels 
are all attached to the extremities of the centre section 
Ailerons, rudder and elevators are metal structures with 
fabric covering. 


Undercarriage Operation 


All three wheels of the landing gear are retractable, and 
all are hydraulically operated. The main wheels retract 
backward into the engine nacelles and are completely en 
closed. The tail wheel comes forward into a recess in the 
underside of the fuselage. [Electrical indicators in the 
pilot’s cockpit show the position of all three units and, 
as a safeguard, there is the usual buzzer which operates 
if the engine is throttled down beyond a certain point while 
the undercarriage is still retracted. 

The main landing legs are very robust, and the need tor 
this is obvious when it is remembered that the wing load 
ing is in the region of 46 lb. /sq. ft. and the landing speed 
correspondingly high. Oleo-pneumatic shock absorbers are 
fitted, together with Duniop pneumatically operated 
brakes. Automatic safety locks operatt to prevent retrac- 
tion while the machine is on the ground. Hand-operated 
landing pins are also provided for attachment from the 
ground. These are fitted with red flags which are visible 
to the pilot and must be removed before take-off. 

Power-driven pumps, one on each engine, supply the 
hydraulic system with the necessary power to operate the 
actuating jacks of the undercarriage and tail wheel retract- 
ing gear.and the split trailing edge flaps. The main relief 
valve on this system is set at 1,200 lb. /sq. in 

In addition, an emergency hydraulic system for lower- 
ing the alighting gear and flaps is provided, a hand pump 
being operated by a folding harfdle on the starboard side 
of the pilot’s seat. For use in emergencies the handle is 
extended by puiling upwards on a twist grip and locking it 
in position. It is provided mainly for servicing purposes 
on the ground, but can also be used in flight to operate 
the hydraulic services if the engine pumps fail. Automatic 
valves isolate the emergency system from the normal one 

As would be expected in a machine the main duty of 
which is night fighting, great care has been taken to get 
the controls nicely co-ordinated, accurate in operation and 
sweet to the touch. Pilots all speak very highly of the 
Beaufighter’s controls. In layout they are normal 
Ailerons and elevators are operated through the usual 
chains and cables by a pair of mounted on 
the top of the joy-stick. Gun-firing trigger and _ brake- 
operating valve lever are also mounted on the ‘‘spectacles 
and come nicely to the thumbs. The brake lever also has 
a spring-loaded catch fitted to lock the brakes for parking 


‘spectacles "’ 


High speed in 
Left) A 
The tail end portion 
An outboard 


(Below, left to right 


(“ Flight”’ photographs.) 
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Pendulum rudder pedals, adjustable for leg reach, operate 
in parallel motion. All flying controls can be locked while 
the aircraft is parked. 

Controllable trimming tabs are set in the trailing edges 
of the rudder, elevators and starboard aileron. The port 
aileron also has a tab but this can only be adjusted while 
the aircraft is on the ground. These trimming tabs are 
all operated by handles in the cockpit, and indicators are 
provided to show the position of the tab in relation to 
neutral. The pilot’s seat is adjustable for height. 

Entry and exit for the pilot and observer are by two 
specially designed hatches in the underside of the fuselage 
That for the pilot is between the centre section spars, 
and the other is farther to the rear. These hatches are 
pivoted panels normally forming part of the underside of 
the fuselage. For use they swimg to the vertical position, and 
use is made of a ladder attached to them. They are opened 
by a lever from the inside. Hand grips are also provided 
for convenience. These hatches are also intended for 
emergency exit by parachute. By a quick-release each 
door opens so that part of the door protrudes outwards 
into the air stream beneath the body. This creates a dead- 
air region through which the crew can drop free without 
risk of injury, even in a dive up to 400 m.p.h. Steel 
cables support the air loads on the floor hatches when 
used in flight. Additional emergency exits are provided, 
consisting of a knock-out panel on the starboard side of 
the pilot, a hinged window above the pilot, and a hinged 
hood above the observer. An emergency electrical signal- 
ling system between the pilot and observer is also fitted, 
for use only if the need should arise to abandon aircraft 
A push-button, operated by the pilot, warns the observer 
to prepare to abandon aircraft; and when the warning 
light on the instrument panel informs the pilot that the 
observer is ready, a separate switch is depressed to signa] 
the observer to bale out. 


Operational Equipment 


For the crew’s comfort a cabin-heating system is fitted, 
controlled by a lever on the port side, aft of the pilot 
This operates a rotating louvre which admits hot air to 
the cockpit from the engine. Operational equipment 
stowed inboard is exceptionally complete, consisting as it 
does of navigation, identification and formation-keeping 
lights ; landing flares; auto-recognition equipment ; signal 
pistol; oxygen apparatus; cine-camera unit mounting ; 
stowage for computors; map cases; fire extinguishers ; 
first-aid outfit, and axe. Emergency rations are stowed in 
the rear fuselage, at the base of the observer’s seat. Flying 
rations and water bottles are also carried. Other equip 
ment provided includes the heating system, airscrew de 
icing, oxygen apparatus and Lorenz beam-approach equip- 
ment. Provision is also made for carrying a four-gallon 
water tank for desert use. 

Turning now to the power plants, the two Bristol Her- 
cules IIIs are mounted on the outer ends of the main plane 
centre section. As is well known, they are air-cooled 


















































The fourteen cylinders 


radial engines with sleeve valves 
are arranged in two rows of seven each, the cylinders of 
the rear row being opposite the gaps in the front row 
Two-speed blowers and constant-speed airscrews are fitted 
Each power unit is enclosed by a long-chord cowling of 


(Top, right) A Beaufighter turning away. The exit holes for the shell-gun and machine gun cartridge cases are clearly visible. 
Under the fuselage can also be seen the hatches for the pilot and observer. 
Below, left to right) An inside view of the exhaust collector ring which forms the leading edge of the long-chord engine 


cowling.—The starboard aileron with its trimming tab.—The main plane centre section. (‘ Flight” photographs.) 
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which the exhaust collector forms the leading edge. Con- 
trollable gills at the circumfetence of the trailing edge 
govern the air flow for cooling purposes. The swept 
volume of the engine is 2,360 cub. in. (38.7 litres) and 
the overall diameter 52in. For take-oft 1,400 h.p. is 
available, and 1,365-1,425 b.h.p. at 1,500ft. At 15,oooft. 
the power is 1,220-1,270 b.h.p. Electric starters and hand- 
turning gear are provided. 

Fuel is carried in four separate self-sealing tanks with a 
total capacity of 550 gallons. Two tanks inthe wing 
centre section each hold 188 gallons, and two smaller 
tanks—one in each outer .plane—contain 87 gallons per 
tank. Separate oil tanks of 18 gallons capacity for each 
engine are mounted in the centre section. Ducts in the 
leading edge provide cvoling air for the oil radiators. The 
fuel supply from the four main tanks is maintained by 
engine-driven pumps. For normal-range flights the four 
fuel tanks are filled artd the outer tanks used first. When 
the outer tanks are empty, the inner tanks are turned on. 
This automatically turns off the outer tanks. The chief 
object of this arrangement is to get rid of the weight of 
fuel from the outboard section of the wing during the 
outward flight. Heavy weights so far out from the centre 
of gravity have an adverse effect on the manceuvrability 
so necessary in an air battle. 


Electrical Installation 


A 24-volt, 500-watt generator on the starboard engine 
supplies the current necessary for the usual cockpit light- 
ing, landing lamps, engine starting, radio, gun firing, fire 
extinguishers and other electrical equipment. The wireless 
installation is mounted on the port side in the 
fuselage between the centre plane spars, and 
comprises a transmitter and receiver, operated 
by the pilot by means of remote controls. 
Intercommunication telephones between the 
pilot and observer are provided. Navigation, 
identification and formation-keeping lights are 
controlled by a signalling switchbox on the 
starboard side of the cockpit, which provides 
for independent or simultaneous use of the 
upward and downward lamps, either through a 
telegraphic key for morse or, alternatively, a 
steady illumination. Intercommunication sig- 
nalling between the pilot and the observer is 
provided by a buzzer and a white light on the 
observer's instrument panel in the rear fuselage, 
operated by a push button on the pilot’s 


(Right) General arrangement drawing of the 

Beaufighter with the main dimensions indicated. 

(Below) A three-quarter rear view which accen- 
tuates the fuselage lines of the Beaufighter. 


The simple sturdiness of the undercarriage is apparent in this 

photograph and from the paintwork it is obvious that it is 

earmarked for day fighting. Those that operate at night 
are all black. 


instrument panel. The observer can also operate a lamp on 
the instrument panel to attract the attention of the pilot 
The gyros of turn and bank indicators and the artificial 
horizon are driven by one of two vacuum pumps, which 
are fitted to each engine. In the event of the failure of one 
pump the other can be selected by means of a change-over 
control on the port side of the instrument panel. The 
vacuum available is shown on a gauge beside this control 
Compressor and cylinder are designed to operate at a pres- 
sure of 450 lb./sq in. After passing the reducing valves 
it is 220 lb. /sq. in. The differentially-operated wheel brakes 
are also operated pneumatically. 
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Two of the Latest American Bombers 


MARTIN BALTIMORE. Mid-wing, tapers to small rounded 

tips, slight dihedral from roots. Twin radials in long nacelles 

which project at trailing-edge. Narrow oval fuselage with 

reduced section aft of upper gun position amidships and bomb 

bay. Tapered tailplane with round tips, large singie fin and 

rudder with curved ‘edges. Retractable undercarriage and 
tailwheel. 


Company, the Baltimore and the B-26 bear very 

little resemblance to each other. Incidentally, the 
latter machine has, as yet, no official British name. Origin- 
ally it was intimated that this model would be given the 
name Baltimore, but, before it was confirmed, the name 
was applied to the newer Martin 187 and Marauder has 
been suggested for the B-26. 

The Martin 187 Baltimore has been specifically designed 
for the requirements of the R.A.F. and will, in time no 
doubt, supersede the Maryland, to which it bears a strong 
family likeness. Its mid-wing tapers uniformly to small, 
rounded tips, but the trailing-edge is broken by the pointed 
extremities of the nacelles with a curious web-like effect 


A ‘company both are products of the Glenn L. Martin 





BALTIMORE 
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or FOE? 


The Baltimore and B-26 


MARTIN B-26. High-wing, tapers to small rounded tips, 

no dihedral. Twin radials in underslung nacelles which pro- 

ject well forward and extend beyond trailing-edge. Well 

streamlined, circular section fuselage with rounded nose and 

pointed tail with gun-position. Tapered cantilever tailplane 

has dihedral; large single fin and rudder of high aspect 
ratio. Tricycle undercarriage. 


reminiscent of a bat’s wing—as clearly shown in the accom 
panying general arrangement drawings. Dihedral angle, 
which is from the roots, is only slight, and the twin radial 
engines are mounted with their hubs level with the lead- 
ing-edge so that the nacelles are equally divided above 
and below the wings. The oval fuselage, while having a 
deep forward section, is very narrow, and, as the depth 
is materially decreased aft of the bomb bay, the tail is 
carried on a slender extremity which is not much more 
than a hollow tapering boom with provision for the 
retractable tailwheel. The cantilever tailplane has a more 
pronounced taper on the leading- than on the trailing- 
edge, the tips being evenly rounded, while the large fin 
and rudder resembles that of the Blenheim. 

The B-26 is a somewhat larger 
aircraft, and its high-wing is of high 
aspect ratio and tapers uniformly 
on both edges to symmetrically 
rounded tips. The twin radials are 
mounted in nacelles which project 
well forward and also extend back 
beyond the trailing-edge, but in this 
case they are underslung. The 
wings, incidentally, are set so far 
back along the circular section 
streamlined fuselage that they are 
almost amidships. From nose to 
tail the underside of the fuselage 
presents a smooth, unbroken curve, 
while the top line, from the well- 
faired pilot’s cabin rearwards, is 
only broken by the gun-turret 
mounted well aft. An unusual 
feature of this graceful aircraft is 
that, while there is no dihedral 
angle on the wings, there is quite 
a pronounced one on the cantilever 
tailplane which also has a slight 
taper and rounded tips. A large 





fin and rudder set above the 

pointed tail (which has a gun posi- 

tion) is of large aspect ratio and 

tapers uniformly on both edges. 

Next week: The Vickers Walrus 
and Meridionali RO 43. 
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EVOLUTION OF THE 


VARIABLE PITCH 


AIRSCREW 


A British Invention in the 


Development of Which Dr. Hele-Shaw, Mr. 


T. E. Beacham and Mr. H. L. Milner Played Major Roles 


and aircraft performance have been affected by the 

form of airscrew available. At one period not so 
many years ago engine and aircraft design had definitely 
outstripped airscrew progress ; it is not going too far to say 
that aircraft and aero-engine performance would have ad- 
vanced more rapidly if a free choice of suitable propellers 
had existed. For many years extending even prior to 
the Great War of 1914-18 designers had plotted, discussed 
and examined the possibilities of the variable pitch air- 
screw mainly to increase engine speed during the take-off 
Fixed pitch airscrews cannot possibly give the best results 


\EW people realise to what extent aero-engine design 


By G. GEOFFREY SMITH 


under all flying conditions, and with:the advent of super. 
charged engines it became obvious that a variable pitch 
airscrew was indispensable if full advantage was to be taken 
of sucha unit. But it cannot be said that this check upon 
progress was due to lack of foresight of aircraft designers 
but rather to the tardy acceptance of a principle which 
was evolved by three British scientists nearly twenty years 
ago, the late Dr. H. S. Hele-Shaw and Mr. T. E. Beacham 
(the patentees) and Mr. H. L. Milner who developed the 
design. 

It is interesting to trace the evolution of the variable 
pitch airscrew as we now know it, since the critical reception 
accorded to the original design has its counterpart in many 
other spheres of engineering progress, and a chronicle of 
the facts may serve as encouragement to those who to-day 
are busily evolving progressive schemes which may, and 
probably will, encounter setbacks before general accept- 
ance. The way of the pioneer is indeed hard! 

It was in the Midlands recently, while inspecting four 
blade and contra-rotating Rotol airscrews, that the writer 
encountered Mr. H. L. Milner and discussed with him the 
earliest days of the hydraulic variable pitch airscrew in 
common use to-day. He told me that before the Great 
War of 1914 the late Professor Petavel arranged that an 
aero-engine should be sent to Manchester University, where 
he was a student under the Professor, in order that they 
should carry out aero-engine research. 


Early Research 


Full consideration of this proposal, however, revealed 
unexpected difficulties, and it was finally decided that Mr 
Milner should go to the R.A.E. at Farnborough, where 
maintenance and other facilities for research existed. Is 
this way he came in contact with, and began to take an 
interest in, aeronautical problems. Even in those early days 
the desirability from an all-round utility standpoint of 4 
variable pitch airscrew was recognised and discussed, 
although it was difficult to present a convincing case for 
variable pitch at the time, since the speed range of existing 
types of aircraft was so low, and, in any event, even the 
weight of a fixed pitch airscrew was a burden which would 
have been discarded if such a course had been possible. 
Nevertheless, the problem of varying the pitch of an alr 
screw continued to receive attention on account of the 


(Left) Mr. H. L. Milner, Wh.Sc. 


(Heading photograph) The Hele-Shaw-Beacham airscrew of 
1928, now preserved as a museum piece. 
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t promise held out of maximum engine power in every 
condition of flight. Tentative designs were drawn up. 

At that time wood was the only available blade material, 
and the difficulty presenting itself was in making a satis- 
factory attachment between the blade and the hub. No 
real solution of the problem had been evolved before the 
advent of the metal blade (which, of course, did not present 
the same difficulties), and later, the compressed wood blade 
which is now used on some airscrews. 

It was from a consideration of the forces acting upon a 
rotating airscrew that Mr. Milner discovered the important 
principle of what has since become known as the centrifugal 
twisting moment in virtue of which an airscrew blade tends 
to assume a fine pitch position, which tendency must be 
overcome in order to increase the pitch of the blade. It 
was failure to recognise this principle that foredoomed 
many early designs of V.P. airscrews. 

Meanwhile Dr. Hele-Shaw and Mr. Beacham had con- 
ceived the idea of the hydraulically operated V.P. air- 
screw, the provisional patent for which was lodged on 
December 3rd, 1924 (No. 29015/24), and the complete 
patent accepted in April, 1926 (No. 250292). Little did the 
ordinary public realise that in this patent for “‘ feathering 
screw propellers ’’ was an invention which would ultimately 
revolutionise flying and affect materially the whole future 
of aviation. 


Air Ministry Encouragement 


During the year 1924 the Air Ministry had become very 
interested in the subject of V.P. airscrews owing to the 
development of the supercharged engine, which was then 
taking place. It was recognised that, save in conjunction 
with a V.P. screw, the advantages of the supercharged 
engine could not be thoroughly utilised. Accordingly in 
February, 1925, the Director of Contracts, Air Ministry, 
invited a number of firms to tender for an all-metal V.P. 
airscrew. For factual material in the following observa- 
tion I must acknowledge the assistance of records preserved 
by the Royal Aeronautical Society and the testimony of 
Mr. Beacham and Mr. Milner. 

At this period Dr. Hele-Shaw and Mr. Beacham were 
associated in the development of the Hele-Shaw-Beacham 
variable stroke pump and hydraulic transmission gear, and 
they had been previously associated with the development 
of the original Hele-Shaw hydraulic transmission. They 
considered that an hydraulic mechanism similar to the type 
which they had developed would best meet aircraft require- 
ments. Working models of the mechanism were -pro- 
duced, and officials of the Air Ministry who investigated 
the designs were convinced the proposal was a sound one, 
the main reason for their decision being the widespread 
use at that time of the original Hele-Shaw pump in con- 
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Diagrammatic layout of the first Hele-Shaw-Beacham variable pitch airscrew 


FLIGHT 


Mr. T. E. Beacham, B.Sc., A.C.G.1., A.M.Inst.C.E., 


A.M.1.Mech.E. 


nection with ships’ steering gear, an auxiliary where relia 
bility was a sine qua non. 

The estimate, which was for £1,500, was forwarded on 
March 6th, 1925, and accepted in a letter by the Director 
of Contracts on May 1st. The outcome was the production 
of a steel-bladed constant-speed airscrew for the Rolls- 
Royce Condor III engine, the blades being made by Metal 
Propellers, of Croydon, and the hub by Harper Sons and 
Bean, of Dudley. In August, 1925, spinning trials were 
held at Farnborough, together with bench tests on an 
engine, and subsequently flight tests on a Service aircraft 
Incidentally the experimental airscrew was fitted with 
Leitner-Watts hollow steel blades. 

As a result of these tests and other tests which had in 
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the meantime been made on experi- 
mental airscrews submitted by 
other firms, the Air Ministry de- 
cided to develop the Hele-Shaw- 
Beacham airscrew and a develop- 
ment contract for twelve screws was 
placed with the Gloster Aircraft 
Co., with which firm the inventors 
had entered into a sole manufactur- 
ing licence agreement in 1926. 

The general features of the air- 
screw were fully described in the 
original patent of December 3rd, 
1924, and included : — 

(a) rotation of the blades effected 
by an hydraulic cylinder co 
axial with the airscrew shaft ; 

(b) a rotating hydraulic joint 
through which the cylinder 
was connected by pipes to a 
variable delivery pump ; 

(c) a variable delivery pump 
driven by the engine and hav 
ing its delivery controlled by 
a governor ; 

(d) manual control of the 
governor by a pilot. 

Having already devoted much 
time and thought to the possibili 
ties of the V.P. airscrew, Mr. Mil- 
ner was impressed by the simplicity 
and elegance of the proposals ol 
Messrs. Hele-Shaw and Beacham, 
and accordingly undertook the de 
sign and development work of the 
airscrew in conjunction with the 
Gloster Aircraft Co. There were 
many difficulties to be overcome in 
those early days and problems of a 
peculiar nature to be tackled in an 
entirely unexplored field. For in- 
stance, the transfer of oil under 
high pressure without leakage from 
a stationary pump to a rapidly 
rotating airscrew hub, and the mounting of the blades in 
anti-friction bearings so that they could be turned with the 
minimum of effort under a centrifugal load which, even 
in those days of comparatively low horse-power (500 h.p.), 
amounted to 35 tons on each blade. 

By perseverance and the exercise of considerable 
ingenuity Mr. Milner eventually evolved a satisfactory 
solution of all these problems. The outcome was the pro- 
duction of a steel-bladed constant-speed airscrew for the 
Rolls-Royce Kestrel engine, and also a two-bladed air- 
screw with duralumin blades for the Bristol Jupiter engine. 
Both these screws were satisfactorily tested and flown in 
1928. Flight tests of the Kestrel airscrew were rather 
limited in extent, but over 250 hours of experimental flying 
were done with the Jupiter airscrew in Gloster Grebes and 
Gamecocks before being diverted to other experimental 
work. This type had a pitch range of about 12 degrees. 

It is particularly interesting to observe that the Jupiter 
airscrew had an external cylinder and was associated with 
a constant-speed unit supplied by engine lubricating oil 
just as in the present day Rotol airscrew which retains the 
original features of the 1928 prototype. In fact, the basic 
principle of a double-acting ram fed by oil controlled by a 
governor covered by the Hele-Shaw original patent was 
found so satisfactory that it left little to be desired, and 
up to the present there has been no good reason for de- 
parting from these original features, although improve- 
ments in detail, design and materials have continued to be 
incorporated until the modern Rotol airscrew has become 
one of the most reliable pieces of mechanism in the world. 

During the period of the tests technical opinion was 
decidedly hesitant about the advantages of V.P. airscrews 
and many leading scientists and aircraft engineers con- 


Exterior of the original hydraulic unit, 
with manual control by the pilot, 
covered in the original patent of 1924. 


tributed their views during the dis. 
cussion following a paper read by 
the inventors before the Royal 
Aeronautical Society on April 12th, 
1928. In opening the discussion 
following the paper the President, 
Col. The Master of Sempill (now 
Lord Sempill), mentioned that a 
variable pitch airscrew had been 
produced at the Royal Aircraft 
Factory twelve years previously ; it 
was fitted to a BE2C and had cer 
tainly demonstrated some of the 
advantages to be gained by the use 
of a variable pitch airscrew. In the 
main the views expressed during 
the discussion were decidedly criti- 
cal or lukewarm, a Wing Con- 
mander intimating that he belonged 
to what might be called the “‘ Anti 
V.P.’’ School, except possibly in a 
few special applications, adding 
that he had taken part in many 
long and heated discussions on the 
problem of variable pitch airscrews, 
particularly at Farnborough, and 
the views of those at Farnborough 
had been very ably expressed dur- 
ing the discussion by the R.A.E 
representatives. 

Nevertheless it 
the discussion that an_ infinitely 
variable governed airscrew would 
prevent the drop in engine revo- 
lutions which necessarily occurs 
with a fixed pitch airscrew during 
take-off and climb and conversely 
the increase of engine revolutions 
during a power dive, and _ that 
such an airscrew would provide 

(i) Greater thrust at take-off. 

(ii) Increased rate of climb 

(iii) Ability to dive at full 
throttle. 

Furthermore, it was clear that fuel economies at cruising 
speed were possible because the manual control of the 
governor permitted cruising speed to be maintained at 
lower engine speeds and higher MEP in the engine cylinders 
than was possible with fixed pitch airscrews. 

The outstanding opinion of the majority taking part in 
the discussion appeared to be that the gains were so small 
as not to warrant any considerable increase in weight 

It emerged from the discussion that item (1), i.e., greater 
thrust at take-off, was considered the principal advantage 
and that the extent of this was at the maximum the per- 
centage of engine h.p. lost by the drop in revolutions 
which the fixed pitch airscrew involved, and that this was 
likely to be of the order of 10 per cent. Moreover, i 
the case of the supercharged engine, the advent of which 
was originally the chief reason for the renewed interest 
in V.P. airscrews, the advantage was offset by the fact 
that this type of engine could be made to give a temporary 
increase of power at take-off by increasing the boost 
pressure. 

The necessity for light weight was quite clearly the 
official view, as although the Gloster Company wished to fit 
solid light alloy blades to the 12 airscrews they had under 
way, the Ministry insisted on the use of hollow steel blades 
for the designs for geared engines, although the success of 
these blades was not proved. 

In the next few years the picture was changed The 
diminution of drag due to the adoption of retractable 
undercarriages and other improvements arrived at the pomt 
at which it was impossible to design a fixed pitch airscrew, 
the aerofoil section of which would not stall during the 
take-off run. The V.P. airscrew, by preventing the drop #8 
engine revolutions, also prevented the stalling, and the 
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increase of thrust obtainable was more like 
1oo per cent. instead of Io per cent., so 
that for heavy aircraft no reasonable in- 
crease in weight nullified its advantage in 
this respect. 

Furthermore, the hollow steel blades 
proved unsatisfactory, so that valuable 
time was lost in necessary development 
work to adapt the Hele-Shaw-Beacham 
design for use with light alloy blades. This 
research work was carried out by the two 
leading British aero-engine manufacturers, 
the Bristol Aeroplane Company and 
Messrs. Rolls-Royce, under sub-licence 
from the Gloster Company, and the designs 
so evolved were subsequently manufactured 
by the Rotol Company in large numbers, 
under the guidance of the two companies 
named. Although these delays proved 
serious in many ways, the advent of a suc- 
cessful constant-speed airscrew created 
great interest throughout the world and 
licences to manufacture were applied for. 

Although the original Hamilton Hydraulic Airscrew 
patent (which was for a two-position airscrew) was applied 
for on May 25th, 1929, that is 4} years after the Hele-Shaw- 
Beacham patent, such was the energy applied by our 
American cousins that this airscrew was actually in pro- 
duction before the Hele-Shaw-Beacham and subsequent 
tests definitely established the advantage of the V.P. air- 
screw for take-off on modern aircraft. 

While attempts to reduce the weight undoubtedly 
delayed the development of the British airscrew, the reason 
that*the American two-position airscrew was first in pro- 
duction was mainly due to the fact that for a period the 
Americans were ahead in commercial aircraft design and 
certain types of aircraft existed in the States for which V.P. 
airscrews were a paramount necessity before that condition 
arrived in this country. 

The particular advantage of the governed or constant- 
speed type of airscrew has, however, in the main been 
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This Hele-Shaw-Beacham V.P. constant-speed airscrew was successfully flown 


on a Gloster Grebe in 1928. 


established by the British design. Instances of this may 
be found in the facts that Rotol airscrews were used in the 
record flight of the Wellesley machines from Egypt to 
Australia during which non-stop flight of 7,162 miles, a 
convincing demonstration was afforded of the fuel economy 
possible by exact control of pitch. Also the use of V.P. 
airscrews in all modern fighter aircraft, where the auto- 
matic pitch controls enables much higher diving speeds 
to be attained without damage to the engine as well as 
providing the correct pitch adjustment for climbing at all 
altitudes. 

Throughout the period from 1926 onward Mr. Milner has 
been intimately associated with the design and develop- 
ment of the airscrew now synonymous with the name 
‘* Rotol,’’ including the latest contra-rotating type, and it 
is with just pride and satisfaction that he realises the 
vitally important part this item of military equipment is 
now playing. 





BOOK REVIEWS 


“The Airplane and Its Engine,’’ by Chatfield, Taylor and 
Ober. McGraw-Hill, 21s. 


HIS book sets out on an ambitious task. It covers the 

aeroplane and its engine and does so in 414 pages. When 
some of the chapter headings are examined, it is realised that 
an enormous field is now included under the short title of the 
book. The wing, aerofoil modifications, parasite drag, stability 
and control, general principles of the engine, operating char- 
acteristics, the airscrew, aeroplane performance, manceuvres, 
the aeroplane structure, and aircraft instruments—all these and 
others figure in the list of contents. Because of this, no sub- 
jectisdealt with in great detail, but the book should appeal to 
that class of reader who is mechanically-minded but not neces- 
sarily mechanically-trained and wishes to read widely but not 
too deeply about the technical features of aircraft 


Fighter Command By A. B. Austin. Gollancz, 8s. 6d. 


DEXKERQUE and the Battle of Britain have inspired a 
number of authors to write books. This is one of the best 
of them. The author, so we learn from the publisher’s notes 
on the jacket, was placed on the staff of the Fighter Command 
to deal with news, and he saw all the inside workings of the 
Command. This naturally put him in a unique position, for 
he had more information than was available to other air corre- 
Spondents. He has used it with judgment and ability, and we 
cannot imagine any reader, however ignorant of air matters, 
who will not enjoy reading this book. 

Those who are students of air warfare and of the Royal Air 
Force will find much in it of special interest to themselves. 


For one thing, Mr. Austin says definitely that it was Air Chief 
Marshal Sir Hugh Dowding and no other who took the decision 
to arm our Spitfires and Hurricanes with eight .303 machine 
guns apiece. There has been much speculation as to who was 
the anonymous worthy responsible for this mighty decision, and 
now the question has been answered. 

Mr. Austin has nothing to say about the Air Component and 
the A.A.S.F., as they did not fight under the orders of Fighter 
Command. He sticks scrupulously to his last, and for that we 
are grateful to him. He 1s obliged, of course, to avoid mention 
of organisation, and tells us less about the Groups which won 
the Battle of Britain than can be learnt from the official pub- 
lication of that name. Likewise he says little that is illuminat- 
ing about the tactics of fighters when attacking bombers or 
other fighters. Such revelations can only be made after the 
war. But he tells his readers nearly everything else about the 
Fighter Command, and he is particularly good in his treatment 
of personalities. He does not shnnk from mentioning names. 
As typical of fighter leaders, he gives a picture of Sqn. Ldr. 
Bader, ‘* one of many born fighter leaders, not just a destroyer 

t German bombers and fighters.’’ He insists that there is no 
one type of fighter pilot. ‘‘If 1 were asked to choose three 
pilots . . . whose character and fighting life would tell you all 
you need to know about the fighter pilots . . . I would choose 
McKellar, Josef, and Nicolson,’’ and he proceeds to tell us 
about them. His anecdotes are well chosen, and his pictures 
are painted in colours that are neither too high nor too flat. 
Those who want to learn more about McKellar the Auxiliary, 
Josef the Czech sergeant, and Nicolson, V.C., are advised to 
beg, borrow, or buy this book, 
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DOES IT MATTER? 


Back to the Old A.T.A. versus R.A.F. Discussion 


Relative Salaries : 


The Effort is the Thing 


organisation, Air Transport Auxiliary, first started 

operations—originally as a branch of the R.A.F. ferry 
pools and later on its own—there have, from time to time, 
been sundry moans from different people about the salaries 
paid to their pilots. The essential and, on the face of them, 
justifiable complaints have been based on the fact that the 
A.T.A. pilots, who fly non-operationally and therefore in 
comparative safety, have always been paid more than pilots 
flying for the R.A.F. in more hazardous conditions. 

The complaints, as I have said, are justifiable when the 
various figures are taken at their face value. They are 
probably justifiable when the matter is viewed from any 
angle. But one thing must always be remembered—the 
majority of the A.T.A. pilots are over-age as far as opera- 
tional flying is concerned, and without this organisation 
they would probably be sitting about the place in even 
more lucrative jobs—perhaps under a hail of bombs, if we 
must think in terms of safety. 


The Ancients 


At the beginning of the war, when the A.T.A. was started 
the R.A.F. had no use for flying people who were above the 
age of operational consent, and certainly none for other- 
wise excellent pilots who could not pass the comparatively 
high standards of the Air Ministry medical board. Im 
portant days had passed before V.R. General Duties com- 
missions were offered to experienced pilots above the 
previous maximum age. In the meantime quite a few 
middle-aged pilots had signed on with the A.T.A. and 
the thing steadily grew. 

To-day there are probably exceptions in the ranks and 
there may be pilots who are otherwise fit, and of the right 
age for operational duties, in the employment of the A.T.A. 
I don’t know. All I do know is that in the earlier days 
such pilots were most rigidly excluded, and any who are 
with the organisation now were probably turned down at 
one time or another by the Air Ministry 

By way of an example, I can quote the case of one piloi 
who, though over operational age, conceived a desire to 
be in the “‘ real thing.’’ Disregarding any attempts he may 
have made to get in at the beginning of the war, I do know 
that he applied in December, 1939, went for an interview 
and examination in February or March, and was turned 
down on medical grounds. He happened to be of single 
track turn of mind and tried again later in the year. He 
was accepted and is now, I believe, acting as a Service test 
pilot. But he might still be in the A.T.A. and it is even 
possible that certain persons in the R.A.F. might look on 
him as something of a shirker, earning better money for 
doing a softer job 

Believe me, the ferry pilot’s job is not a soft one. He 
(or she) must be prepared to fly during all the daylight 
hours, travel from one end of the country to the other, and 
be intelligent enough to fly two or three different types 
during a day in fairly stinking weather and without break 
ing anything. There are, admittedly, Service pilots doing 
equally difficult work, but that doesn’t seem to me to have 
much bearing on the matter. In peacetime the A.T.A 
pilots would be considered to be worth at least as much as 
they are getting now. 

So long as one has enough on which to live, I canno! 
personally see that rates of pay are really so very important 
Quite apart from any other consideration—such as the fact 
that there is a war on and the arguing should be done later 
on—the good assessors of income tax will reduce the 
differences to a matter, at the most, of a hundred pounds 
or so. When the A.T.A. Senior Captain, or whatever he 
is called, has had his thousand a year looked at by the 


G creas that somewhat mixed and sometimes strange 


assessors it doesn’t seem to matter very much whether he 
is a Senior Captain or a Flight Lieutenant in the R.A.F. 

Incidentally, a lot of people have the idea that R.A-F. 
pay is not subject to income-tax reductions. It is, and 
one way in which the differences between civilian and 
Service recompense could be adjusted might be in the 
removal of this unpleasant half-yearly surprise for Service 
personnel. 

Of course, the salaries paid to the American pilots, 
free as they are of income tax, are a little on the hot side, 
but these salaries are, I believe, in effect being paid by 
the U.S.A., and, anyway, these pilots are not flying for 
their own country, but are mercenaries in the pay of 
another country at war and have a right to expect any- 
thing they can get. 

So much for one side of the question. At the begin- 
ning of last month Sir Archibald Sinclair had the not very 
pleasant job of answering some awkward questions on the 
subject—put, I believe, by Mr Garro Jones, who has a 
way of asking such questions and is one of many examples 
of why the parliamentary system is a good one, at least 
when there is no particular hurry. 

In his reply Sir Archibald gave various figures com- 
paring the “‘emoluments”’ (lovely word) of officers in the 
R.A.F. and the A.T.A. Those for the former, though 
accurate enough in the eyes of Air Ministry accountants, 
made, I gather, a somewhat rosy picture. The figure 
for an unmarried Pilot Officer, for instance, was {410-odd 
per annum. Now everybody knows that a General Duties 
P.O. gets exactly fourteen shillings and sixpence a day; 
the rest of the sum has been calculated on a basis of what 
the rest of his living would cost him if he had no messing 
privileges and advantages. The figure was, in fact, what 
a Pilot Officer gets in pay and total allowances when he is 
living out—a most exceptional state of affairs for an un- 
married officer. The allowances are most carefully worked 
out, so it can be supposed that, in the opinion of His 
Majesty’s accountants, an officer, whether in billet or mess, 
is, in effect, earning just what Sir Archibald Sinclair says 
he is. There are messes and messes, but we cannot start 
a separate war about such things. 


The Right to be Peeved 


What is important, taking the other side, is that a Pilot 
Officer earns a lot less than an A.T.A. Second Officer, and 
very little more than a Probationary Cadet. Now, for 
those who don’t know it, a Second Officer in the A.T.A. 
is really a most inferior person as pilots go. He is a 
beginner among ferry pilots, and flies only comparatively 
simple types. The Pilot Officer flying Wellingtons and 
what-not amongst Flak and night fighters has a certain 
right to be a little peeved—were it not for the fact that 
the R.A.F. has spent a lot of money training him to do 
this job, whereas the S.O. arrives at the A.T.A. head- 
quarters with at least some experience of flying. It is 
merely hard luck on the many P.O.s who have bought 
their own experience and have offered it for fourteen and 
six a day (or {410 a year, whichever you prefer) to the 
Government Obviously it is not possible to be made a 
Group Captain on the spot just because you have put in 
a few thousand hours in civil flying. The Probationary 
Cadet is practically taught to fly—fifty hours is all that 
is asked of him—so I don’t really think he is worth /375, 
or whatever the figure is. However, one must live. 

The entire and somewhat sordid matter appears to me 
to be approached in the wrong spirit. Provided that the 
work is done—and remembering the I.T. assessor—it 
doesn’t really matter what anybody is paid. 

** INDICATOR.” 
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HERE 


AND 


THERE 


Rocket Propulsion 

P our issue of August 7th Dr. Lan- 

chester dealt with the rocket as a 
thermodynamic engine, and compared 
it with the petrol engine-airscrew com- 
bination for continuous propulsion. 
Next week we shall publish a second 
article, in which the distinguished author 
examines the problem from the point of 
view of bursts of power for short periods, 
such as for assisting an aircraft in taking 
off, or for giving it a sudden spurt o! 
speed in an emergency. 


Radiolocator for US. 
NNOUNCING in Washington re- 
cently that the United States was 
to have the benefit of Britain’s radio- 
locator, Air Comdre. G. Pirie, R.A.F., 
Air Attaché at the British Embassy, said 
that headquarters for a civilian technical 
corps, open to American radio techni- 
cians and skilled mechanics, will be in 
New York. Members of this corps would 
receive a distinctive uniform before pro- 

ceeding to England for training. 

Later, men may also be trained in 
Canada where, incidentally, the radio- 
locator is to be produced and developed. 
Facilities for its production by Canadian 
firms have progressed to the point where 
orders on hand amount to $40,000,000. 


Australia’s First “ Tricycle” 
WuHen a Douglas DC-5 airliner re- 
cently flew from Batavia to Aus- 
tralia for the opening of K.N.I.L.M.’s 
new offices in Sydney, it was the first 
aircraft with tricycle undercarriage to be 
seen in the Commonwealth and, in con- 
sequence, attracted much attention. 
Piloted by Captain G. van Massel with 
Captain T. Reyers as second pilot, the 
DC-5 visited Darwin, Brisbane and Mel- 
bourne on a ‘‘ good-will’’ flight of some 
10,000 miles, which it covered in rather 
less than 46 hours’ flying time. On the 
return trip, the flight from Sydney to 
Darwin, a distance of 2,225 miles, was 
completed in a day with three stops 
en route. The rest of the journey via 
Koepang, Bali and Sourabaya was 
covered the next day. 


Death of Herbert Morris 
RITISH aviation circles learned with 
sincere regret of the death, on 
August 6th, of Mr. H. H. Morris, avia- 
tion manager of the Palmer Tyre, Ltd. 
Mr. Morris joined the Palmer company 
in 1897, and as soon as the firm began 
to interest itself in tyres for aeroplanes, 
which was in 1908, he specialised in that 
side of the business. Thus there is 
scarcely anyone among the older 
members of the British aviation industry 
who has not known Mr. Morris from the 
very beginning of flying, and to know 
him was to like him, for his gentle per- 
sonality won him innumerable friends. 
To his widow and daughter Flight 
extends its sincere sympathy. 
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ANGLO-AMERICAN COLLABORATION. Sir Henry Self and Mr. F. Sigrist, of the 

British Purchasing Commission, recently made a tour of the Douglas aircraft 

factory. Here Mr. Sigrist (right) is seen during the tour, in conversation with 
Mr. Donald Douglas. 


Night Photography 


HE method used by the U.S. Army 

Air Corps for taking photographs at 
night is to use a powerful magnesium 
flare which gives an instantaneous flash 
by means of intense combustion lasting 
only one-sixth of a second. The flare is 
a cylinder 32in. long by 7in. diameter 
and is dropped without a parachute. 


The flash is several million candlepower 
and illuminates an area of about 19 sq. 
miles. The greatest intensity of illum- 
ination is reached 1/5,000 sec. after the 
explosion, and the camera shutter, 
operated by a photo-electric cell, is 
arranged to expose the negative at this 
time. The flash is so short and has such 
a blinding effect that there is no chance 
for the aeroplane to be detected. 


FIRE BOMB DETECTION 
New Use for Light Cell 


have been 


[AGENIOUS detectors 

devised by Mortimer Gall and Co., 
Ltd., whereby the sensitivity of light 
cells to changes in intensity is made 
to sound alarm bells when incendiary 


bombs start burning. These are so 
sensitive that even a flick from a 
cigarette lighter will operate them. 
Detector units containing these cells 
are placed inside and outside the 
building to be protected in such a 
manner that all areas are covered— 
each detector will cover a wide area. 
These detectors are in turn connected 
to an alarm bell and “ locator ’’ in the 
control room. The “‘locator’’ is the 
usual electric bell indicator showing 
swinging stars in glass panels. With 
this system it is suggested that all fire 
fighters will be in the control room, 
under cover, until the alarm bell rings 
and the locators show exactly where 
the bombs have fallen. The controller 
then details his firemen to their job 
according to where the bombs are 
shown to be burning. One in a paint 
shop or wood stores would obviously 
require more men to tackle it than 
would one on a concrete roof. It 
enables the fire-fighting units to con- 
centrate at the points where they are 


the most useful and, since this auto- 
matic watch is unremitting, delayed- 
action incendiaries in awkward spots 
are not overlooked. An extension of 
the system is the use of electric relays 
from the detectors to open wall panels 
holding keys of rooms containing secret 
materials. This is an important de- 
velopment now that so many things 
must be kept from prying eyes 





FLIGHT AUGUST I4TH, 1941, 


AIRCRAFT PLASTICS 


Good Technique Applied to Unimportant Details : Still No Signs of Primary Structures 
By “ ERSATZ” 


aircraft construction had been gradually growing, but plastics shown were suitable for machining to gear forms, 
the wartime expansion of the aircraft industry, with pulleys, ball-race castings, etc., all obvious and not very 
its demands for production and the use of existing materials novel applications. 
rather than for the development of new materials, has Interesting developments in acetates were shown by 
tended to overshadow the good work which has been done Halex, Ltd., in the form of de-icing fluid tanks in trans 
by various firms interested in plastics and their develop- parent materials, weighing only } Ib. per gallon and hold. 
ment. ing an internal pressure of 20 lb./sq. in. by means of 
At a recent technical display of plastics as applied to pressure-welded joints. Where aircraft manufacturers had 
aircraft construction the general reaction seemed to be _ specified ‘‘funk’’ rivets in addition to welded joints the 
initially one of disappointment. There had been obvious tanks blew under pressure at the rivets at less than half 
strides in technique, but the progress in application of the the previous load. I.C.I. Plastics showed Perspex jointed 
improved materials was painfully slow. The use of plastics by means of the new ‘‘dough”’ process, which gives 
for odds and ends of covers, fairings and such-like, is all strength without discontinuity and ease in making long 
very well, but where are the plastic stress-bearing structures _ joints. 
which have been promised for so many years? One of the most interesting stands was that of the Depart. 
, ment of Scientific and Industrial Research. Here were 
American Lead shown samples of different ‘‘sandwich’’ materials. One 
The United States have given us two or three efforts on of the problems which has faced aircraft designers since 
complete plastic aircraft. Sherman Fairchild, amongst the stressed-skin technique first came to be used has been 
other pioneers, sponsored the ‘‘Duramold’”’ process which to find a material which, while having good tensile 
produces beautifully smooth, strong fuselages and mono- _ properties, was rigid enough to develop high compressive 
coque wings ready formed from the mould. ver here, strength with the minimum of lateral support. This 
however, in this our most recent exhibition of plastic dictated the use, still only a compromise, of light alloys 
materials, we showed innumerable examples of good tech- rather than steel for skinning. If, however, steel could be 
nique applied only to secondary and tertiary details. used in such a way that it could be inherently stable under 
In partial contradiction to this generally conservative compressive loads, very high structural strength / weight 
tendency, Aeroplastics, Ltd., showed a promising Magister ratios could be achieved. Such a condition obtains ina 
tailplane which required no internal spars or ribs. The sample shown on this stand, a steel-onazote-steel ‘‘sand- 
surfaces were supported only by moulded distance-pieces wich,’’ giving good figures in both compression and tension. 
at about the maximum thickness of the aerofoil, the panels 
being integrally stiffened in the moulding process. ‘‘ Aero- 
plastic,’’ from which this component was made, is a thermo- Paper and expanded viscose forms another “‘ sandwich” 
setting synthetic resin impregnated-fibre, specially developed composition which gives high efficiency figures, though in 
for stressed parts of aircraft. The mouldings have a __ this case the problem of waterproofing has to be considered. 
laminated structure in which the laminz follow the contours On another stand a light alloy-onazote-plywood ‘“‘sand- 
of the moulding. The material has a specific gravity of | wich’’ forms a good-looking leading edge. 
1.4 and a tensile strength of 26,000 to 30,000 lb./sq. in. It is in these applications, embryo as they are, that the 
On a weight comparison this tailplane was, I believe, about future of plastics lies in aircraft structures ; complete mono 
1 lb. heavier than the standard built-up wooden tailplane, coque wings and fuselages with a minimum of internal 
but used as a substitute for a metal one, the plastic job structure and so a maximum of stowage space; “‘sand- 
would probably show a weight saving as well as the obvious wich’’ materials, or panels, stabilised by moulded-in 
economies in metal, man-hours and cost of material. reinforcement. We might remember, in these days of 
Boulton and Paul showed some new moulds which, be- labour shortage, that the Clark ‘‘ Duramold’’ fuselage, 
cause of their relative cheapness, will allow of the inex- some 2oft. by 6ft., was fabricated in 45 man-hours. 
pensive production of prototype as well as production parts. No Pots and Pans campaign would have been needed if 
Several exhibitors showed new applications, including some _ some earlier Ministerial energy and money had been spent 
long, plastic ammunition chutes, which, incidentally, did not on the development of alternative materials, and we might 
give an impression of the rigidity one would have thought now have been proudly showing main planes and fuselages 
necessary in such a component. The use of various plastics of plastics, rather than the odd tentative tailplane ; and 
and improved woods for drill jigs, routing templates, etc., airframe production figures ‘‘hot from the press’’ would 
seems to be a very promising line of development, showing have made present production seem trifling. 


Bites the war, interest in plastics as applied to a great saving in essential materials and man-hours. Other 


‘¢Sandwich’’ Construction 


engine, which is indicative of the greater efficiency of the 
pusher airscrew. 

HE Dornier Do 18 flying boat which was originally powered “s° . 

T with two Jumo 205 diesels arranged in tande By tr no A Pocket Chart of British Aircraft 
tractor and pusher airscrews has now been re-engined with the POCKET identification chart of British aircraft containing 
more powerful B.M.W. 132 air-cooled radials. Cooling of the 24 copyright studies on two celluloid cards, eyeletted to 
rear engine is arranged by the air entering a scoop at the aft gether for ease of examination, has just been published by 
end of the nacelle. It then turns through a right angle and Flight. The characteristics of each type are noted to assist 
is blown by a fan on to the exhaust side of the engine, which ready recognition, and the 24 silhouettes are supplemented by 
is, of course, mounted in the opposite way to the front one. 75 line diagrams depicting broadside, head-on, over-head and 
After cooling the engine, the air is exhausted through a port under-side aspects of leading types, including Spitfire, Hurt 
on each side of the nacelle. Its direction through the nacelle cane, Defiant, Tomahawk, Buffalo, Boston, Fulmar, Albacore 
is from back to front. The increased power of the B.M.W. 132s and Walrus. . 
(850 h.p. for take-off as against 600 h.p. of the Jumo 205s) Handy and weatherproof, invaluable ashore and afloat, this 
eliminates the necessity for catapulting. It has been found new chart is available from our offices, Dorset House, Stam 
that, with single-engine take-off, the take-off weight tsing the ford Street, London, S.E.1, price one shilling and sixpence, 
rear engine can be as much as 880 lb. more than for the front post free. 


Tandem Air-cooled Engines 
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Correspondence 


The Edtor does not hold himsel{ responsible jor the views expressed by corresponden.s. 


The names and addresses 0; she writers 


not necessarily for publication. musi tn all cases accompany letters. 


THE DE BRUYNE “LADYBIRD” 
News of it Wanted by Designer 

Some years ago | designed and partly constructed a single- 
seater monoplane (‘‘ The Ladybird ’’) with a tricycle under- 
carriage. It was sold to, and completed by, Mr. J. Maas, who 
subsequently returned to Holland, and there is an illustration 

of it on page 204 of Flight of September 8th, 1938. 
I would like to ask if any Flight readers can tell me what 
has happened to this little machine as I do not think it ever 

left this country. N. A. pe BRUYNE. 


CONTINUOUS BEAMS 
Value of the Bending Moment 

ly the article in your issue of July 3rd on ‘‘ Continuous 

Beams,’’ your contributor assumes as the value of the 
bending moment, at the support next the end, 0,10 wi’ for 
five or more spans. It is true the moment converges rapidly 
to its ultimate value, for an infinite number of spans, but this 
value is (3— ¥3)/12 or 0.10566 W1?, as can fairly easily be 
shown. From this figure the remaining moments and the 
reactions can easily be calculated for any number of spans. 
As illustrating the rapidity of convergence, the exact value 


for five spans is 2/19 OF 0.1053 wi?. 
J. LOCKWOOD TAYLOR. 


“FLAP SINK” 
More Light on an Interesting Phenomenon 
EFERRING to ‘Topics of the Day’’ in the issue of 


April 3rd of this year, I would like to draw “‘ Indicator’s”’ 
attention to another explanation of that ‘‘ sinking feeling ”’ 
when flaps are raised. I assume that flaps are raised at speeds 


well in excess of the natural stalling speed of the mainplane 
with flaps up. 

In about 1935 or 1936 a good deal was written on this 
subject in both U.S.A. and this country. Weick published a 
diagram showing the vertical height lost (and also the hori- 
zontal distance lost when gliding fom a given height). The 
same author gave a companion diagram giving the same height 
and distance gained when the flaps were Jowered. These figures 
were from full-scale results obtained on a flapped monoplane 
somewhat similar, 1 believe, to a Leopard Moth. 

When the flaps are raised, the wing loses a proportion of 
its lift—a large proportion in the case of the various forms of 
slotted flaps and a smaller proportion in the case of the split 
flap. In order to make good the loss of lift the aircraft has 
to accelerate and increase its kinetic energy, which it can only 
do at the expense of potential energy ; that is by losing height. 
Lowering the flaps has the opposite effect, i.e., potential 
energy, and therefore height, is gained as kinetic energy and 
speed are lost. 

Without in any way dogmatising, I prefer this explanation 
to that given by ‘‘Indicator.’’ His stalling theory has one 
or two objections; first, there is no stalling of the tail sur- 
faces, and it is difficult to stall the mainplane without stalling 
the tail surfaces except in the case of a ‘‘G”’ stall. Secondly, 
when raising the flaps one never drops a wing in the ensuing 
sink. Thirdly, on one or two modern aircraft I have noticed 
that a sink occurs even when raising the flaps at a speed equal 
to twice the flaps-up stalling speed. 

Weick went rather farther than ‘‘Indicator’s’’ suggestion 
about raising the flaps automatically to the maximum lift 
position. He suggested that a mechanism should be provided 
whereby the flaps could be set to the maximum lift position 
and later moved to any point between the maximum lift posi- 
tion and the fully down or maximum drag position, thereby 
providing a glide control which controlled the flight path with- 
out altering the gliding speed and therefore without intro- 
ducing either ‘‘sink’’ or ‘‘ ballooning.”’ 

I should be interested to see ‘‘ Indicator’s’’ comments on 
the above explanation and those of anyone else who may be 
interested in the subject. ‘“NOT FLAPPING.” 

(“Indicator ’’ writes: ‘‘ For the purposes of my exposition 
I was, so to speak, inventing an entirely new kind of stall— 


at. 


stall than otherwise, but not really a 

I was suggesting that the raising of 
the flaps caused a disturbance over the wing which 
momentarily removed a great deal of the lift. The effect can 
be considered as being entirely similar to that caused by a 
“bump,"’ though the causes are dissimilar. The wing has to 
rearrange its airflow, and during the short rearrangement 
period the aeroplane must necessarily lose height even though 
the air speed is more than ample. 

“To be quite frank, I did not expect my theory (if such 
a primitive suggestion can be so called) to stand up to the 
slide-rule, but I thought that a little airing of the subject 
might produce some good ideas in the minds of people whose 
job it 1s to make aeroplanes better and better.’’ | 


more akin to the ‘G’ 
true stall in any sense. 


COMMERCIAL AVIATION 
Prepare Now for Post-war Aviation 

NV AN’S creative power generally oversteps itself and turns 

right round to become a destructive force. This can be 
observed in war and aviation. Here we have the aeroplane 
turned into a death-dealing, terror machine, instead of some- 
thing associated with sleek beauty and a means of power in a 
new element 

What will be the outcome of this war on the minds of people 
when they next come to regard this same aeroplane that was a 
means of blasting cities to pieces and is now offered as a 
machine with which to conduct peaceful intentions? Will not 
the old confidence that people had in aircraft be a little 
shaken, if not altogether broken? 

Some will say that aircraft were used in the last world war 
for bombing and killing, yet this did not hold back the pro- 
gress of aviation development in the last 20 years. That is so, 
but the results of that bombing were not so far-reaching as 
are those of the present war and did not make themselves so 
apparent to the man in the street. 

There were instances during the Spanish Civil War when 
child refugees, brought to England for safety, were seen to 
cry out and run in terror when an R.A.F. machine circled low 
over the village in which they were billeted. This goes to 
prove the results of indiscriminate air-bombing on the civil 
population of combatant countries; the aeroplane becomes 
associated with fear and terror, and not the beauty and the 
proudness that it should command. 

All this leads to the main question. 
aviation fare after this war? 

We all know that an air era should begin with the cessation 
of hostilities; an era in which a new and better world shall 
be planned and built; one in which the aeroplane should take 
the commanding position. Without world-wide public support 
aviation cannot attain the grand proportions which we people 
interested in it would wish to bring about later on. To make 
it a success, and to bring about this air-age, no effort must be 
spared to keep tresh in all people’s minds that the aeroplane, 
used properly, with peaceful motives, can and will bring about 
a better and finer goodwill feeling in this world. 

People must be encouraged to look to the areoplane as a 
means by which they can carry on with and build up world 
prosperity, not as a means by which they can blast their 
neighbour’s capital city to pieces. Therefore, let commercial 
aviation be given plenty of publicity and encouragement now, 
so that, when the time comes for full-scale operation, every- 
body will be familiar with it and not treat it with scepticism 
and distrust. 

Operating from the home base along her Empire routes, 
England has the longest air-line in the world. Let this be buiit 
up so that it maintains a constant tie between England, the 
Empire and the world. 

All this can only be done by careful preparation now; it 
must not be left until the war is won and finished. Commercial 
aviation is important now, in wartime, and should be used to 
pave the way for the real job in after-war years. The air lines 
are doing a grand show now; therefore, let the public know 
about it so that they can speculate on the value of commercial 
aviation as an industrious power in peacetime. 

KENNETH S. BELCHER. 
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V.C, for New Zealand Sergeant 


HE KING has been graciously pleased te 

confer the Victoria Cross on Ser. James 
ALLEN WARD, R.N.Z.A.F., No. 75  (N.Z.) 
Squadron. 

On the night of 7th July, 1941, Sgt. Ward was 
second pilot of a Wellington returning from an 
attack on Munster. When flying over the Zuider 
Zee at 13,000 feet, the aircralt was attacked from 
beneath by a Messerschmitt 110 which secured 
hits with cannon shell and incendiary bullets. 
The rear gunner was wounded in the foot but 
delivered a burst of fire which sent the enemy 
fighter down, apparently out of control. 

Fire then broke out near the starboard engine 
and, fed by petrol from a split pipe, quickly 
gained an alerming hold and threatened to spread 
to the entire wing. The crew forced a hole in 
the fuselage and made strenuous efforts to reduce 
the fire with extinguishers and even the coffee 
in their vacuum flasks, but without success. They 
were then warned to be ready to abandon the 
aircraft. As a last resort, Sgt. Ward volunteered 
to make an attempt to smother the fire with an 


Sergeant J. A. Ward, v.c. 


engine cover which happened to be in use as a 
cushion. At first he proposed to discard his 
parachute, to reduce wind resistance, but was 
finally persuaded to take it. A rope from the 
dinghy was tied to him, though this was of little 
help and might have become a danger had he been 
blown off the aircraft With the help of the 
navigator, he then climbed through the narrow 
astro-hatch and put on his parachute The 
bomber was flying at a reduced speed, but the 
wind pressure must have been sufficient to render 
the operation one of extreme difficulty. 

Breaking the fabric to make hand and foot 
holds where necessary, and also taking advantage 
of existing holes in the fabric, Sgt. Ward suc- 
ceeded in descending three feet to the wing and 
proceeding another three feet to a position behind 
the engine, despite the slipstream from the air 
screw, which nearly blew him off the wing 
Lying in this precarious position, he smothered 
the fire in the wing fabric and tried to push 
the cover into the hole in the wing and on to the 
leaking pipe from which the fire came. As soon 
as he removed his hand, however, the terrific 
wind blew the cover out and when he tried again 
it was lost. Tired as he was, he was able with 
the navigator’s assistance to make successfully 
the perilous journey back into the aircraft 

There was now no danger of the fire spreading 
from the petrol pipe, as there was no fabric left 
near-by, and in due cour:se it burrt itself out. 
When the aircraft was nearly home some petrol 
which had collected in the wing blazed up 
furiously but died down quite suddenly A safe 
landing was then made despite the damage sus 
tained by the aircraft. The flight home had been 
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ROYAL NORWEGIAN NAVAL AIR SERVICE: A flight of three Northrop N.P.3 


floatplanes on patrol. 


The Norwegian Naval squadrons operate with the Coastal 


Command of the R.A.F. 


made possible by the gallant action of Sgt. Ward 
in extinguishing the fire on the wing in circum- 
stances of the greatest difficulty and at the risk 
of his life 


Awards 


HE KING has been graciously pleased to ap- 

prove the following awards in recognition of 

gallantry displayed in fiying operations against 
the enemy :— 

Bak TO THE DisTINGUISHED FLYING Cross. 

Fit. Lt. C. B. F. Kixecome, D.F.C., No, 92.— 
This officer has at all times displayed determina- 
tion, judgment and courage, and has set a very 
high standard to other pilots which has been 
reflected in the achievements of his squadion. He 
has now destroyed at least ten enemy aircraft and 
damaged many others. 

DISTINGUISHED FiyinG Cross. 

Act. Sqn. Ldr. H. L. Price, R.A.F.O. No. 218 
Squadron.—One night in July, 1941, this officer 
was detailed to attack Duisberg In spite of 
searchlight concentration and heavy anti-aircraft 
fire, he spent 40 minutes locating the _ target, 
successfully bombed. fis 
aircraft was repeatedly hit, and the rear turret 
put out of action. Over Holland, on the return 
journey, his aircraft was intercepted by an enemy 
aircraft, which was shaken off by skilful avoidin 
action. Over Holland the port engine failed, anc 
the aircraft began to lose height rapidly. All 
available articles were jettisoned, but Sqn. Ldr 
Price was nevertheless compelled to fly at 600 feet 
By skilful piloting, however, he landed safely at 
his base e has always shown the utmost cool 

courage and determination 
. Lt. L. Fox. No. 209 Squadron; and Act. 
. Lt. R. E. Hunter. No. 240 Squadron.—These 
captains of aircraft have completed 500 and 850 
rational flying hours respectively, and have 
ays shown outstanding zeal, cheerfulness and 
courage in their fiying duties. On two occasions 
they have carried out important duties involving 
long-distance flights, in which the weather condi- 
tions were most adverse and navigational aids were 
almost non-existent. Im the successful completion 
of these most responsible tasks they showed fine 
determination and a very high standard of air 
manship. 

Fit. Lt. R. A. L. Kniout. No. 610 Squadron.— 
This officer has shown great persona! courage and 
sound leadership in sweeps over enemy terri 
tory. By his dash and consistent courage Fit. Lt 
Knight has set an example to his flight. He has 
destroyed at least three enemy aircraft and 
damaged others 

Act. Fit. Lt. H. S. L. Dunpas, A.A.F. No. 616 
Squadron.—This officer has shown unflagging 
courage in the face of the enemy and the utmost 
tenacity in supporting his leader. He has destroyed 
at least three enemy aircraft and damaged others. 

Fit. Lt. A. R. H. Beauman, R.A.P.O.—Post- 
humous award with effect from 20th November, 
1940.—This officer consistently displayed deter 
mination and devotion to duty of a high order, 
especially when the squadron was suffering losses. 
He completed 36 major operations involving bomb- 
ing and torpedo attacks and mine laying, often 
in adverse weather conditions and in the face of 
considerable enemy opposition His keenness to 
engage the enemy at all times was exceptional 

Fit. Lt. H. Spexe, A.A F., No. 604.—This officer 


which was eventuall 


has been engaged on operational flying with this 
6quadron continuously since the outbreak of war 
He has carried out a considerable amount of ope+ 
tional flying at night, and has flown in ali kiads 
of weather with resource and skill. He has dee 
troyed four and damaged at least two enemy air 
craft at night. 

F/O. E. D. Crew, R.A.F.V.R., No. 604.—This 
officer is a pilot of outstanding ability who bas 
shown a tenacity of purpose to engage tue enemy 
which culminated in the destruction of two enemy 
aircraft in one night. He has now destroyed four 
and damaged at least a further four enemy eit 
craft at night. 

Sqn. Ldr R. P. Wippowson, No. 75 (N.Z.).- 
One night in July Sqn. Ldr. Widdowson and Sgt. 
Box were captain and rear gunner respectively of 
an aircraft which carried out a successful attack 
on Munster. On the return journey the aircraft 
was @ttacked by a Messerschmitt 110. In the 
ensuing action Sgt. Box fired a burst of 200 rounds, 
at point blank range, causing the attacker to turn 
away, and dive steeply towards the sea with it 
engine on fire and emitting trails of dense black 
smoke. 

Sqn. Ldr. Widdowson’s aircraft was severely 
damaged and a fire of considerable proportions had 
broken out on the starboard wing. Nevertheles, 
he refused to abandon the aircraft. Excellent crew 
control was displayed and tremendous efforts were 
made to subdue the fire. All loose articles wer 
jettisoned and, despite reduced speed with gradual 
loss of height, Sqn. Ldr. Widdowson, with great 
skill, flew the aircraft to an aerodrome in this 
country and landed safely 

This officer and airman displayed splendid cour 
age, coolness and skill throughout Both have 
ompleted numerous perational missions against 
the enemy. See also Sgt. Ward, V 

P/O. H. Wares, R.A.F.V.R., No. 21.—In Jase 
P/O. Waples, Fit. Sgt. Patterson and Sgt. Giblia 
were pilot, wireless operator/air gunner and ob 
server respectively of an aireraft which carried owt 
a successful attack on Bremen In spite of & 
tremely adverse flying conditions, Set. Giblin’ 
exceptional navigational skill enabled his pilot @ 
reach the target, which was bombed from a kw 
level. 

On the return journey the aircraft was attacked 
by two enemy fighters, but Fit. Sgt Pattersos, 
by his timely and accurate instructions, was i 
strumental in enabling the pilot to take successfal 
avoiding action When the aircraft was later 

acked bw three enemy fichters, Fit. Sgt. Patter 
son destroyed one of them as well as greatly 
assisting his pilot again by giving him invalasble 
evasive instructions. 

In spite of damage sustained to the aircraft, 
P/O. Waples, assisted by the splendid navigation 
of Sgt. Giblin flew safely back to an acrodsgome 18 
this country, where he successfully landed with 
out injury to his crew. The success of the mission 
was due to the great determination displayed 
this crew in the face of many difficulties 

: S. Ramsay. R.A-F.V.R., No 105.08 
July 4 P/O. Ramsay and Sgt. Quinn were the si? 
observer /navigator and wireless operator /air gunoe’ 
respectively of the leading aircraft o. a formstir 
which carried out a daylight bombing attack 08 
Bremen. The flight was carried out mostly ander 
conditions of poor visibility Three changes © 
course were necessary on the outward journey, @ 
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which two were effected on dead reckoning alone, 
out of sight of land. Flying through a balloon 
barrage and meeting with most determined and 
accurate fire from the ground, the centre of the 
town was attacked from a height of about 50 feet. 
During the action Sgt. Quinn was wounded in 
the leg, but remained at his post maintaining 
wireless watch and assisting P/O. Ramsay materi- 
ally in navigating the aircraft safely back to base. 
P/O. Ramsay displayed exceptional skill and con- 
tributed in a large way to the success of this 
hazardous mission. In this he was ably assisted 
by Sgt. Quinn, who showed great coolness and 
Both have participated in numerous 
operational flights against the enemy. 

0. B. L. DurGan, No. 70 Squadron.—One night 
in July, 1941, this officer was captain of an air- 
crafit which made a successful dive-bombing attack 
on shipping in Benghazi, harbour, in the face of 
intense and accurate ahti-aircraft fire. After 
dropping his bombs he silenced several of the light 
batteries with machine-gun fire. the return 
journey he caused damage by machine-gun fire to 
an army encampment. On another night P/O. 
Duigan attacked aircraft on Nasrulla aerodrome. 
Oa the fourth run over the target he was attacked 
igorously from all directions by three enemy 

ters. Severe damage was caused to his aircraft, 
but, in spite of this he manceuvred it so as to 

his gunners the best possible firing posi- 
tieas, and then gave them cool and casual en- 
couragement over the damaged inter-communica- 
tion gear. Despite lack of instruments. P/O. 
Duigan brought the aircraft through the moun- 
tains to the sea. freferring to make for base 
where much-needed spares were stored, he refused 
to land on a flare-path at Lydda. Unforunately he 
was unaware of his low air speed due to excessive 
drag, and was compelled to make a forced landing. 
He has shown great coolness, resource and a 
tenacity of purpose. 

0. F. O. Gaze, R.A.F.V.R., No. 610 Squad- 
ron.—This officer has shown a persistent desire to 
engage the enemy on all occasions. In a recent 
combat he undoubtedly saved his squadron com- 
mander from being shot down over enemy territory 
by destroying his two attackers He has now 
destroyed at least three enemy aircraft 

P/O. J. E. H. Marsnwaty, and P/O. K. 8 
Pererson, R.N.Z.A.F., both of No. 37 Squadron 
—One night in July, 1941, these officers were the 
pilot and navigator/bomb aimer respectively of an 
aircraft detailed to attack an enemy fuel depot. 
The target area was obscured by cloud and P/O 
Marshall found it necessary to descend to 2,500 feet 
to locate the objective The first run was made 
in the face of intense anti-aircraft fire. the aircraft 
being hit in several places. Some bombs were 
dropped, but the attack was not considered satis- 
factory 

A second run was made, but P/O. Peterson 
decided not to release his remaining bombs because 
he had not a sufficiently good sight of the target. 
On the third run direct hits on the storage tanks 
were obtained. P/O. Marshall and Peterson dis 
played outstanding courage, devotion to duty and 
skill under difficult and dangerous conditions. 

FO. G. H. A. Wettrvm, No. 92 Squadron.— 
This officer has been with his squadron since the 
evacuation from Dunkirk During the recent 
offensive operations over France he has led his 


FIRST ROYAL TRANSATLANTIC 
FLIGHT: The Duke of Kent chatting to 
his equerry, Wing Cdr. Sir Louis Greig, 
Prior to embarking in a Liberator to 
spect Air Training Schools in Canada. 
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section and flight with great skill and determina 
tion. He has destroyed at least three enemy air 
craft and damaged several others. 

Act. F/O. D. T. Witt, D.F.M., No. 7 Squadron 
—In July, 1941, this officer led three aircraft to 
bomb a target near Bethune. When the section 
crossed the enemy coast it was subjected to intense 
anti-aircraft fire, which shot down one aircraft 
of the section. Unperturbed, however, F/O. Witt 
led the remaining aircraft in a determined attack 
on the target in the face of another intense anti- 
aircraft barrage. The success of this attack was 
due to the tenacity, skill and determination of 
F/O. Witt. Ten days previously, while raiding 
Texel, he enabled his rear gunner to destroy a 
Messerschmitt 109. He is an outstanding pilot 
who has gained notable successes against the 
enemy. 

Act. F/O. G. Haun, R.A.F.V.R., No. 61 Squad- 
ron.—One night in July, 1941, this officer, as 
captain of aircraft, was detailed to attack a target 
at Aachen. Shortly before reaching the target 
area the aircraft, while held by about twenty 
searchlights, was attacked from astern by an 
enemy fighter. The starboard petrol tank, main- 
plane, wings, fuselage and tailplane were all hit 
The gunner succeeded, however, in driving off the 
enemy. Despite the damage to his aircraft F/O 
Hall flew on to the target and made four runs 
over it at 5,000 feet before dropping his bombs 
This officer's previous record is excellent, and he 
has consistently shown a high degree of courage 
and determination on operations which is unsur- 
passed. 

Bak TO THE DisTiInGcuISHED Fiyinac MEDAL 
Sgt. D. E. Kincasy, D.F.M., R.A.F.V.R., No 
92.—This airman pilot has contiuued to prove 
himself a very able section leader who fights with 
coolness and courage. He has now destroyed at 
least 14 enemy aircraft and damaged others. 

Sgt. G. D. P. Qurxn, D.F.M., No. 105.—For cita- 
tion see P/O. Ramsay. 

DISTINGUISHED FLYING MeDat 

Fit. Sgt. J. A. Cowrey, R.A.F.V.R., No. 70 
Squadron. 

Fit. Sgt. J. McALEEsE, No. 4 Squadron 

One of the Flight Sergeants has been with the 
Sea Rescue Service for many months on fiying 
duties, maintaining communications with rescue 
vessels and thus ensuring speedy rescue of men 
in the water. He has carried out this duty with 
great determination, frequently in the face of 
enemy fighter opposition, and has been instru- 
mental in saving life on at least three occasions. 
During the operations in France he also distin- 
guished himself. 

Sgt. R. H. Nutrart, No. 115.—This airman was 
rear gunner in an aircraft which attacked Bremen 
one night in July, 1941 During the return flight 
the aircraft was attacked from astern by a Messer- 
schmitt 110, which closed in to a range of 75 
vards. Although bullets were entering his turret, 
Sgt. Nuttall’ remained perfectly calm and, work 
ing his turret by hand when the hydraulic gear 
failed, he eventually succeeded in driving off the 
enemy. Sgt. Nuttall displayed great courage and 
calmness in the face of intense enemy fire 

Sgt. M. H. Ross, No. 29.—This airman has 
proved himself to be a courageous and efficient 
wireless operator/air gunner and has displayed 
great keenness. One night in March, 1941, after 
successfully intercepting an enemy aircraft, the 
cannons jammed, but Sergt. Ross managed to 
change the heavy pans and clear stoppages four 
times under cramped and difficult conditions at 
12,000 feet, which enabled his pilot to destroy the 
enemy aircraft. He has assisted his pilot in the 
destruction of at least two enemy aircraft at night 

Sgt. N. Taytor, R.A.F.V.R., No. 601.—This air- 
man pilot has taken part in numerous offensive 
operations and patrols, during which he has de 
stroyed at least forr and damaged other enemy 
aircraft. He has at all times shown great keen 
ness and determination to engage the enemy. 

Set. J. K. Henson, R.A.F.V.R.. No. 226 

Fit. Sgt. A. H. D. Barry, No, 226 

L. 8. Cotman, No. 226 

Henson, Fit. Sgt. Batty and Set. Colman 
were pilot, air gunner and observer respectively of 
an aircraft which participat in an attack on 
Merville aerodrome in dayligh The aircraft 
was attacked by three enemy fighters, and Set 
Henson was wounded in the jaw Set. Colman 
who saw this, waited to release his bombs as they 
flew over the target, then tended his wounded 
pilot, who was bleeding considerably Set. Colman 
managed to reduce this by pressing th 
Meanwhile the aircraft was sul 
attack by four enemy fight 
on receiving an accurate burs 
broke up in the air With great 
tinued to fire accurately int 
attacked Desnite his wound 
assisted by Sgt. Colman, sucx 
of our aerodromes, where he 
coolness, courage and team 
airmen were outstanding 

Set. G. H. R. Potson. No. 57 Squadron.—One 
night in July, 1941. this airm t 
gunner of an aircraft which 
Junkers 88 when returning across 
Holding his fire until the attacker was th 
yards. Set. Polson fired a urst from each 
The Junkers pressed cverhead end returned for 
other atteck. The pilot had, however, manceuvred 
the aircraft so as to enable Sgt. Polson to meet this 
attack; he fired 40 rounds from each gun, and 
the enemy aircraft dived into the sea in flemes 
Six nights previously he successfully defended his 
aircraft against an attack by a Messerschmitt 110 

e has at all times shown courage and efficiency 

Set. M. Roacn, R.C.A.F., No. 7 Squadron.— 
This airman was the air observer of one of a sec 
tion of three aircraft which was detailed to 
attack a target near Bethune. When the section 
crossed the enemy coast it was subjected to intense 
anti-aircraft fire, one of the aircraft being shot 


ORDER OF THE BOOT: A winged 

boot forms the badge of the Late 

Arrivals Club for airmen who walk 
home from air battles. 


down. On approaching the target the two remain- 
ing aircraft were again subjected to anti-aircraft 
fire. Despite this and the fact that his pilot was 
taking evasive action, Sgt. Roach carefully and 
successfully bombed the target. The success of this 
high-level attack under extremely difficult condi- 
tions was largely due to the courage and concen- 
tration of Sgt. Roach 
J. PatTerson, No. 21; Sgt. N. J. 

R.A.P.V.R., No. 21.—For citation see 
P/O. Waples. 
Sgt. A. R. J. Box, R.N.Z.A.F., No. 75 (N.Z.).— 
For citation see Sqn. Ldr. Widdowson and Sgt. 
Ward, V.C 





GEORGE MEDAL 

P/V. J.C. Lrice, K.A.F.V.R.— One night in April, 
1941, this officer was the pilot of an aircraft which 
crashed on landing and burst into flames. When 
the aircraft came to rest it was burning fiercely 
P/O. Brice removed his flying helmet, harness 
and parachute, and attempted to open the top 
hatch. This was jammed, however, so he went 
forward to get the hatchet By this time the 
whole perspex nose of the aircraft was on fre 
and the heat intense 

Failing to find the hatchet, P/O. Brice returned 
and made further efforts with the sliding rool, 
which he managed to get open, severely burning 
his left hand in the attempt. After getting clear 
he noticed that the rear hatch was still closed, 
and, in spite of his burns and the fact that 
wind was blowing the flames over this hatch, 
returned to the aircraft and tried with his un- 
damaged hand to open the hatch and release the 
gunner. 

Unable to do so, P/O. Brice climbed on top of 
the fuselage and, holding the catch with his right 
hand, he jumped on the hatch and succeeded 
in bursting it open. Although he had received 
further burns to his hand and face, he remained 
there until the gunner was clear of the aircraft 
This officer displayed great olness and bravery 
throughout 

L.A/C. T. J, Ciarnke.—In May, 1941, this air- 
man was undergoing night flying instruction in 

ircraft which was attacked by an enemy air- 

as it was approaching to land. L.A/C. Clarke 

received a bullet wound which caused a compound 

fracture of the right humerus, rendering the arm 

iseless, while his instructor was hit in the stomach, 

which paralysed both legs The aircraft was crash 
i, but burst into flames on impact 

1 great determination L.A/C. Clarke sux 

J in opening the emergency roof exit, and, in 

of his wound, managed to extricate his in 

r, who was helpless, and remove him to a 

tance Although greatly handicapped 

this rmar played great determina 

e of mind, and un- 
1 r from being burned 
istructor has since died 


Jones.—One morning in May, 1941, 
1irman drove his tender out on to the aero- 
to pick up the crew of an aircraft return 
rom operations Vhilst waiting in his tender 
id explosion occurred, and the aircraft, which 
nly 10 yards away, burst into flames Ait 

immediately drove his vehicle about 50 
away to av 1 its destruction, and then ran 
to the burni aircraft wi 

e dragged a 
ft to a 
re 
arm 

tinued 
know how many m bombs might 
be in the aircraft 
Barrisn Empire Mepat (MiLitary Division) 
\ V A. OSDORNE ALF rt 
As charge of 
ber, 194 
ploded on at 
crew t« observed f 
lue t ie splinter punctures 
crew to haul it in This was success 
during » attack 
the assistance « 
neighbouring 
1¢ was rendered 
explosion which killed twe 
panions L.A/C. Osborne had, during a previors 
raid, led a relief party from his crew to trappe) 
ians. He has displayed gallantry and devotion 
luty in keeping with the high traditions of the 
Srvice 
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Roll of Honour 


Air Ministry Casualty Communique No. 76 

lik Air Ministry regrets to announce the foi 

lowing casualties on various dates The next 
ol-kin have been informed. 

KILLED 1N ACTION (WHILE FLYING IN OPERA 
TIONS AGAINsT Tue Enemy) —Sgt. R. R. Barnett; 
Sgt J. DL. Beer; Sgt. 8. Booth; Sgt. A. Dobson; 
Fit. Sgt. E. D. Evans; wt W. O. Fenton; Sgt 
L. W. Firman; P/O L. B. Fordham; P/V. 
P F. Freer; Sgt. B. G. D. Gardner; P/O. G. F. E 
Greenhalgh; Sgt. W. J. H. Loskins; Sgt. J. O. B. 
Irwin; Sgt. R. W. R, Kerruish; F/O. A. Leeson; 
Sgt Livingston; Fit. Sgt. A Luckburst; Fit 
Lt. D. T. Parrott; Fit. Sgt. 8. L. J. Peach 
C. V. Pearce; Sgt. F. Purnell; 

F/O. I. C. M. Sanderson; P/O 
Sgt. R. S. Sparkes; P/U. G 'F. Wadeson; 

P. | Wheeler; Sgi. J. E White; F/O. F. CO. D 
W inser. 

PREVIOUSLY RePoRTED Muissino BELIEVED 
KiLLeD in ACTION, Now PRESUMED KILLED IN 
ActTion.—F/O. E. G. Bidgood; P/O. R. J. loret; 
F/O. R. W. Clarke; Sgt. W. G. Cunnington; P/V. 
W_3H. Franklin, D.F.M.; P/O. J. M. Horrox; F/O 
P. W. Horton; Set. J. J. Hulme; Sgt. P. MacK 
Smith; F/O. 2 R. Walker; Sgt. A. J. W. Ward 
P/O. R. H. Werner; Sgt. J. K. York 

PREVIOUSLY REPORTED MuiSSING, Now Pre 
SUMED KILLED 1n AcTion.—Sgt. K. J. Allardivce; 
P/O. R. Baynes; Fit. Lt. A. R. H. Beauman; Sgt. 
G. Bell; Sgt. B. A. C. Brooker; Sgt. W. >: 
ghan; Sgt. A. W Campbell; L.A/C. W. . 

k; . J. A. Clemett; Sgt. W. F. Dennis; 
). G. J. M. Dewar; Sgt. T. D. Elliott; P/O. 
; Set. C. A. C. Goad; Sgt. G. W. Hart 

F. W. Hicks; ip °§" M. E F. Hitchin; 

V. Jackson; Sgt James; Sgt. J. D ” 

- P/O. A. E. Le 2 Sgt. 5. O. Lewis; 

t Wy’ 'R. McDonald; Sgt. A. MacNab; Sgt. 
W. G. Marett; F/O. P. F. Miles; Sgt. F. C. Mor- 
wa: Z O. H. E Mussenden; L.A/C. J. C. Perrie; 

L. Ralls; Sgt. J. L , 3 

Mhodee; Sgt. L. W. Scott; Sgt 

G. Sinclair; Sgt. C. T. Swaffield; P/O 
Tellard: P/O. R. W. Trehern; Sgt. R Winter- 
bottom; Sgt. W. E. Woolley; Sgt. A. D. Wright. 

Previously ReporRTeD Missinc, Now Re 
PORTED KILLED IN ACTION.—Act. Sqn. Lar. 
. H. A. Colman. 

WOUNDED or INJURED 1N ACTION.—Sgt. B. D. 
Barker; Sgt. G. R. Brown; Sgt. T. Brown; Sgt. A. 
Chambers; P/O. W. B. Christophers; Sgt. K. L. B. 
Cudlipp; Sgt. T. J. Doyle; Sgt. T. J. Drabble; 
Sgt. R. Fisher; P/O. D. M p a A Set. H. A. 
Newman; Sgt. P. J. Stocks; P/O. B. A. Q. Wyn- 
yard-Wright. 

MissING BELIEVED KILLED IN ACTION.—Sgt 
/. F. Alexander; Sgt. A. J. Arnold; Sgt. D. W 
Banham; Sgt. T.' J. Baston; Sgt. R. C. Berwick; 
P/O. D. V. Bingham-Ifall; iit. Lt. G. BH. Bowes; 
Sgt. P. Bratley; Sgt. H. G. Burgess; Sgt. J. K. 
Casselis; Sgt. D. W. E Chapple; Sgt. A ¥ Gots; 
Fit. Lt. J. K. Collins; Sgt. C. F. Cook; F/C N. 
Craigie; P/O. C. E Cotehten:; Fit. Sgt , J. 
Davie; Sgt. D. A. Dean; Sgt Dunn; Sgt. J. L 
Evans; Sgt. C. E, age? Sct. H. R. George; 
Sgt. D OG, Sorgen; y Ww. J. Grieve; Sgt. L. 
Hancock ; Ww tia tis: Sgt. R. N Hares: P/O. 
Cc. R. C Herter: , P. Ingham: Sgt ’e. D. 
Jackson; Sgt. D F. Jefferies; Sgt. O 
Sgt. E. Lawley; 8 ¢ M. McAlonan; Sgt 
Mason; Fit Sgt 5 F. Meyrick; P/O. A. . 

W/O. D. J. Pitcher; P/O. T. C Richards; 

W. McL. Ritchie; Fit. Lt. T. D. I. Robison 

A. G. St. J. Ross ; Set. G. W Rowe; Sgt. 

}. Scott; Sgt. J. S. Shaw; Sgt. A H. 8. Waller; 
Sgt. J Wardrop; Sgt. F. C. Williams; Sgt. D. G 

Woodward. 

Missine.—Sgt. Hl. Aldridge; P/O. R. D. Allen; 
Act. Set. J. E. Andrew; Sgt. H. T 
J. G. Armstrong; Sgt R 8. Bagnall; 

J. A. J. Bailey, D.F.C.; Sgt. D. G. Barbone; A/C.1 

A. Bassett; Sgt. C. i Batchellor; P/O. N. G 
Baxter; 8 . 8S. Beattie; Sgt. G. L. Bentley; 

! ; Sgt. C. J. Bevan; Sgt. H. A. 
Botham; Sgt. N. E. Bowering; 
. Bradley; Sgt. D. T. Brett; 
Briers; F/O. H. E. Broadsmith; 
. Brooks; Sgt. A. G. Brown; Sgt. D. 
; Sgt. M. G. Brown; Sgt. H. G. Browne; 

P/O. F. E. Bryant; Sgt. A. A. Bunker; Sgt. KR. 
Burr; Sgt. R. V. Butcher; . L. R. Carter; Sgt 
R. Carvill; Sgt. W. E. Cass; Sgt. F. W. R 
Charles; A/C.2 A. E. . DG Clark; 
Sgt. E. Clarke; Sgt J. 

Set. B. H. Collins; § K ‘Coney; Set. B. J te 
jon; Sgt. R. Copelan G. Crapp; Sgt. W 
’ : A/C. A. T. Day; 

L. Dobinson; 
ae \ i Ex iwards; Sgt. 

Elkington; Sgt. S. A. Elsy;: F/O. F. E. Eustace; 
P/O. E. E. Ellner; Sat. » Felton; Sgt. W. C 
suseuseen: Ses I. M. T. Fisher; Sgt. R. T. Fisher; 
Sgt F. Fordham; Sgt. E. R. Foster; P/O J. 
Peneis: Set. A. C Frost; Sgt. G. F. Ww Gahagan: 
Sgt. G L. Gane; A C.2¥ Gewelber; Sgt. N. RK. P. 
Goodenough; Sgt. R. M. Gray; P/O. T. B. Grenon; 
Fit. Sgt. B. W. Grocock; Sgt. A. E. Guesford; 
Set. - Hannay; Act. Sgt. A. C. Harrison; Sgt. 
A. . Harrison; Act. Fit. Lt. J. Harrison- 
&e Act. F/O. H. V. T. Helmore; Sgt. 
Hemingway; P/O. A. J. Henderson; P/O. G@ 
Heslop; Act. Fit. Lt. F. W. Higginson; Sgt. 
Hillwood; Sgt. L _, Cpl. D. F. R. Hobbs; 

T. A. Holden; F/O. C. W. Holdsworth; Set. 
St. C. Hopper; Fit. set A. A. Horn; Set. ©. G. 

Homble; Sgt. D. A. Huntley; Sgt. H. J Ingram; 
Sgt. D. A. Johnson; L.A/C. 8. Johnson; P/O, 
R. A. Johnston; Sgt. A. 8S. F. Jones; Sgt. KR. G. 


FLIGHT AUGUST 14TH, 194%) 


Jones; Sgt. T. Jones; Sgt. J. J. Jordan; fer Lt. R. N. Belgrove; L.A/C. R. M. 
R. K. Keating; Sgt. B. Kipting; Sqn. Ldr d L.A/C 8S. W. Coles; L.A/C. A. T. Edge; 
Kitebing; F/O. M. M Lambert; P/O. P f G. A. Fairweather; L.A/C. A. L. 
Sgt. C. G. Landon; W. Hl. Lapsley; Sgt W. 8. Gape; LA/C. A Lockett; 
Lewis: A/C. . Macladyen; Sgt. D McKenzie; L.A/C. J. McWalters; . 
McFarland; . F. Mcilardy; L.A/C. J. McKin Miller; Fit Sgt. A. W. R. Morrise; 
lay; P/O. L W. MacKobert; Sgt. H. Mainey; Set Neild; P/U. K. E. Pine; Sgt. W. E. B 
T H. Marguiss; Sgt. G. C. Marsh; Sgt wi C A E. LA/C. 3. Sharp; L.A/O 
Marshall; Sgt. T. Marshall; "Sgt 3h ; F/O. L R. Vaylor; LA/C. @ 
Mathias; g * . Mees; Sgt 5 A. ey; y R. Wilson; A/C.2 D. E. Win 
Sgt. A ; Sgt. S. J Miiter; F/O J wA/C. A. od. 
Mitchell; . _K. W. Morgan; Sgt. R. G. L. Mor Diep oF WOUNDS oR InsugIEs Receivep 
ley; Set i » Sgt. D. MacD. Napier; Sgt Active Service.—P/O. R. H. Baker; A/C. 
F. R. Nichols; Sgt. K. '¥. Noakes; A/C.2N. H. 0. Evans; Sgt. A. N. F. Glide; L.A/C. F. Hf 
Northover; Sgt T Y Mara; Sgt. H. K. Orme; L.A/C. M. H. Jones; Sgt. S. Oldfield. 
Sgt. E. T. Panes: & = Parso ns; Sgt. C. P. Pen- _Drep ON ACTIVE SERVICE.—A/C.2 A. EA 
berthy; Sgt. 2 af Pickering; Sgt. D. H. J Fit. Sgt. A. Bisgood; A C.1_ K. Burrage; 
Pingel: P/O J. Powell: A/C.2 J. R. Rankin: J. W. Busuttil; A * ". R. Crossland; 
Set. J. L. AS F/O. M. V. Redfearn-Smith . a; = . Elwell ; C.2 
Bet. C. ©. Reidmuller; .1 L. &. Reis; ewers, , : w/U. D. Gray; 
B A. Rennie; P/O C. 8. Renshaw; Sgt E. y; fi ‘ rin ey te 
G x. Richards; Sgt. A. G. Rickcord; Sgt. G. B ) . ght; y C.2 
Roberts; Sgt. J. Robinson; Sgt. L. P. C. Rolle; 4 ‘ . | ey 
Sgt. J. A Hedin Sgt. B. A. Rutterford; Act Mis ; 2 R. Morris; 
Sqn. Ldr. W. T. C. Seale; set, W. G Sharratt: tne; Fit. Lt. N. M. Pearson, 
Sgt. C. F. se Set Smallbone; Sgt. A D Punt; A/C.1 8 A. Scott ; 
Smith; Fit. Sgt A W. Smiths ot. P.O BE th Shand: ACSC. B Smallwood ; Sgt. i. 
Smith: Sgt. 8. A is. Sgt. J. W. Stanley; P/O Smith; Sgt L ee ietien; San. Ldr. The 
C. Stewart; P/O. J. R. Stone; Sgt. R. Stranghan; P. ©. A Usher; Pio RE Wangh. : 
P/O. G. W. Tetlow; Sgt. C. 8. Thompson; A/C.1 7 ’ “y- . 
N. G. Thompson; Sgt. S.C Thompson; P/O. R. E. 7 5 c : 
Tidswell; Sgt. A. G. Venn; Sgt. R. E. Walls: Sgt W omen s Auxiliary Air Force, 
H. Ward; Sgt. G. L. Wells; F/O. J. Welsh: Sgt Diep ON ACTIVE SeRvVIcE.—Cpl. R. Hultog 
W. J. P. Wheat; P/O. R. W. White; Sgt. R. A , . 
Whitley; » Whittle; Set. A. Whitworth; Indian Air Force 
P J. Willing; Fit. Sgt. J. S Willis; 
: Sgt. J. K. Woodhams: Sgt G MissinG.—P/O. Gnanamutbu Anandaraj Samed 
- p” We W. Woolley; Sgt. A. N. Wynne; R l A li Ai F 
oung; Sgt. T. G. Youn ) 
MISSING, BELIFVED KILLED oN Active SER oye ustratian ol orce 
vice (WHILE ENGAGED ON NON-OPERATIONAL MissinG, BELIEVED KiLLED IN Action.—P/@ 
FLYING DUTIES, 08 ON THE GrounD THroven / , Barry; L.A/O. W. T. R. Crago 
ENemMy AcTioN).—A/C.2 C. EK. Banks; F/O. P MissinG.—Sgt. R. L. Barrett; Sgt A. 
Dixon-Spain; Sgt C. G. Evans; Sgt. T. Hackston: Barton; Sgt. W. M. McQuitty; P/O. 8. L. & 
Fit. Lt. L. R. Pilsworth Vincent-Wel b; P/O. J. B. Sheridan; Sgt. W 
KILLED ON ACTIVE Service.—L.A/C. B. A Symmons. 
Belcher; Sgt. H. P. Black; A/C.2 R. Bowler: MISSING, BELIEVED KILLED on ACTIVE Sam 
A/C.1 C. G. Burling; Sgt. L. Crawshaw; Sgt vice.—F/O. A. H. Brewin; Sgt. R. 8. Gildesg 
B. P. Dawburn; Sgt. R. G Denver; Sgt. S. F F/O. G. D. Robinson; Pit. Lt. A. R. Stevensang 
Drummond; Act. Fit. Lt. J. A. Eyre; P/O. R. F Cpl. A. T Thompson. 
Featherston; L.A/C. E. L. Fragniere; A/C.2 D. 8 DieD ON AcTivE Service.—P/O. D. McDaniel 
Gardner; Sgt. E. H. Garrod; Sgt. G. J. Garwood; ) , ‘ 
LA/C. F. OC. Golder; Sgt. D. C. C. Graham; 
Sgt. J. 8S. Gray; Set. S. J. Harris; L.A/C. R. D Royal Canadian Air Force 
Harrison; P/O. S. J. Harvey; F/O. J. C. M WouNDED orn INJURED 1n AcTION.—Sgt. N GA 
Hawley; L.A/C. Hocking; Set. L. : McKernan; Sgt. J. McC. Milne; P/O. W. L & 
Fit. Lt. J. B. W. Humpherson, D.FC.: O'Brien. 
H. D. B. Jones; Pf ©. L. L. Laughlin; Cpl. : MISSING, BELigvVED KILLED 1N ae 
Lawrence; Cpl. Lishman; Set. F. G. T G. T. Webb. 
McGahey: ikic.” A. D. M. Merretti; Sgt. K. T MISSING.—Sgt. E. R. Berkey; P 2 R. L 
Mitchell; Sgt. A. D. F. Murcutt: Sgt. F. G. more, Sgt. M. E. Burtis; Sgt. R oon 
Nanke; Sgt. J. Newell; Sgt. J. Oaten; Fit. L W. P. Grant; P/O. J. Puree; ot 
G. K. Peacock; A/C.1 K. Rennardson: A/C.1 Snyder; Sgt. W. R. Sutherland; Sgt Kk R wom 
A. J. Richards; Act. Sqn. Lar. D. A. H. m; wright. 
Sgt. J. F. Schofield; Set. R. J Selman; ’ KILLED ON ACTIvF Service.—Sgt. E. Bucki 
* P Shield; Act. F/O. B. C. H. 8 ham; Sgt. D. I. McKiel; Sgt. G. F. Manuel; 
Set Turner; P/O. FP. HL. S. West; P/O A. W. Morrow; Sgt. R. Nickerson; Sgt. J. 
H. F ay dwards Spangler; ). A. A. Stephen; Sgt. T. J. Will 
PreviousLy RePporRTED MISSING, BELIEVED PREVIOUSLY REPORTED MISSING, BeLigvel 
KILLED ON ACTIVE SERVICE, NOW PRESUMED KILLED ON ACTivé SERVICE, NOW REPORTED) 
KILLED ON AcTive Service —L.A/C. R. D. M KILLED ON AcTive SERVicE.—Sgt. J. F. Cranstemy 


Bannister. 
Previousty ReEPoRTED MISSING, NOW PRE y lew : 
SUMED KILLED ON ACTIVE Service.—Fit. Lt P Royal Neu Zealand Air Fores 
Campbell. Missinc, Betievep KiLtep tn Action.—P/@ 
PREVIOUSLY REPORTED MISSING, BeLIevep J. W. Sievers, D. F.C 

LED ON ACTIVE SERVICE, NOW REPORTED MISSING —Sat. R. L. Brewer; Set. B a Fee! 
-ED ON AcTive Service.—F/O. G. W. Arthur; Sgt. W. N Hendry; Sgt. G. G. Jil me Set at 
C. O. Cumins; Sgt. M. H. H. Davigdor; McHugh Sgt. ¢ McKenzie; g 

C. T. Froggart. McLaren, DF.M 

OUNDED oR INJURED ON ACTIVE SERVICE. — KILLED ON ACTive Service.—Sgt. A. P. Lew 
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EMPIRE EFFORT : A row of Mercury-engined Canadian-built Bristol Bolingbrokes. 
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